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(54) PATTERN FORMATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pattern formation 
method by which lowering of contrast is solubility can be 
prevented and lowering of resolution can be suppressed even 
when the thickness of a resist film is made smaller than 250 
nm. 

SOLUTION: A resist film 1 1 having <250 nm thickness and 
comprising a chemical amplification type positive resist 
material comprising a base polymer having solubility in an 
alkaline developing solution varied by the action of an acid 
and an acid generator in which at least one electron 
withdrawing group has been introduced into the meta- 
positions of an aromatic ring constituting a counter anion and 
which generates the acid when irradiated with energy beams 
is formed on a semiconductor substrate 10. The resist film 1 1 
is patternwise exposed by selective irradiation with electron 
beams 12 through a mask 13 and the patternwise exposed 
resist film 1 1 is developed to form the objective resist 
pattern 15. 
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$ n s © t\ t-x # y v-a rf^ts y WiStt k aftf 

So 

[0 0 5 2] *XF^-^©SfifcLT«, 1 2 0°CIX 

±b.-d i 5 o 'Cjen ? o«Hawa b < > 130 -cjectm 

91 5 0 °C.L;CF©fffl*W£ H/\ c©<£?fc-f Siy 

x f isosi)tBPo7';i/* y -mmm^Mt zmmm^ 

[0 0 5 3] tfXh^-^tfff&feftfcl^Xh 
SgfcftLT, X7V-S, ^F/Fr£XWV>y7°£«tc 

«t 5 r y ffisws*fflv^T 3o~i2o fmoxm 

[0 0 5 4] r;l/;t;yffi«Ki:LTtt, 7;l^ 

y^»*»ftW, 77^71/7 5^1, 7 

wy-*7Sm «HJIS73y, fh77;l/*;l/ 
Tyt-^ik; Fn^y Hif ©7^* V ttftg-fW . 
iffif, 0 . 0 1 ~ 2 0 11%, 5fSL<ai~5ii% 

©rlfi t a s «t 5 tiT a s 7;v* y tt/j<?tr«^ 

ffifflStiSo W^fSL^7;l/*ytt»ffi«, rh7 
7iW7yt^ikFn+-> KSO*»BKTf*So 
Mf27;l/*ytt7j<!§r«^6*S»;Sfc;tt, Mx. 

[0 0 5 5] *^»J!>ilt<iS fc, &8£&[©#*y# 

t jt^TSnkttA^n < as ©t\ 
ffl©<-x^ y v-t^-r s < a s „ £ 

©/cii, Uv-'X hM©*»7tgP^*3^S»7tgPtg-r« 
K7t^©i§»tt fc«7^©;tei4 t © n y h X F * 



* < mot, x hgi©i?fitt*^±-rs. : . 

[0 0 5 6] Sfe, 12 0 "CK-tfiX) 1 5 0 °COT©S 

[0 0 5 7] *^Wmi^^S^^-yffMZ7ffi^ffl^ 
S ^-Xtf U v-tt, S©??ftTT-ttM?i LS: < T t B 
*3^«T§#S«©7-b^-;bS^^»SSSt L 

rifts* y 1 asa d , io^ftTt Jo^t* 
10 m^ftmffti£mmmmmLr £ h>m^'S^m^mM 

[0 0 5 8] tCOT, LiDi^^-X^'jY-a, 

it , xx" u y*ffio3fSHKr;l/*;PS**Ab?S: 5 , 
W*) XX'J^lxXfiWxxfWIltll^ 

[0 0 5 9] S/c, *^Sfi»ilKff§/^-yffM7aS 
y^x x-r t «KH©» fg'[4X«^ 

y^-rx4-ygRffi(i1ffc®^K14S^^rs^§KX 
[0 0 6 0] S7c, **»^il£^«^^-yffM7aS 

30 tcffli/^yyxh^stisi:, £fiJc2n«i£©jff§& 
o^»*^>a^©T\ p e Dsw/tes'ttap^sts 

[0 0 6 1 ] J-XT^ *^ffiJfil£^s/^-yjfM7jffi 

[oo6 2] ai a, yyxn©siJ¥t, ^xxx 

F X^-X©M»'tt ©H&fc^ L T43 1) , *^JjM>f! 
Rm^fEWKK, e b 7°n y x -> y a yR)t«« mm 
mi± : 1 0 0 k e V) ^ffl^T^X-X»t?:ffS-3/c 
fJBcX 1 3 0 °C©fiSTT 9 0#H©#X h-X-7^ff 

40 ao/cf&T*s 0 gi^^si^x 

©/^-yffMzT-ritcj;?, wy , xFfli©siJf^2 5 

0 nraiH'M<bTfe, M»^ffiTLa^fc^ 

[0 0 6 3] 02«, *°Xh^-X©!gSh, 7^fy7 
y FX^-X©»«tt t ©M#^LT*3 1) , 

mRmmmm^ 2 0 0 n mow f si 

t xt L t e b 7°n y x 7 y a yS^SB (MUffi : 1 

OOkeV) ^ffl^T^^^-yS^fi^ofc^C, 9 
0 #RB©#X F^X— 7 ^ff a o Xcig^rTS So B 2 
so 6, IX F-X-7©SS^ 1 2 0 tfiLLao 1 5 0 °CJX 



(9) 
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[0 0 6 4] mm^M) KT^ #5gSl0BA8fc:&S^* 



[0 0 6 5] H^Mfc LTii, -15^(1) 7?gfcSft 
[0 0 6 6] 

[fti 3] 



J] R2 Ri 
| R4 Rs 



(1) 



[0 0 6 7] -HfeS(l) IC^T, R 2 &t;R4 a, n 
axaaiiTSoT, /RUM?, nnyylf, ^hn 
SXahU7;l/*n^^;l/STaiD0fi-3R2 KXj^ © 
?^©'>%< fcfclolizk^MTOifc^ Ri , R 3 

yVJS^Tfftt), Re RtfRy «, ^aXttSa-efeo 20 

-C, /KSsM^XH^SsS l ~ 4 ©*®tfcgL < tt»S« 

e *VKitM?X«Kfl$( 1 ~ 4 ©«iI«gL < tiftfett 
OT^l/^l/ST&tK R? tfgg^ft 1 ~ 4 ©if^ttgL 

[0 0 6 8] ^n^M?tLT«7-yfgM?, & 

[0 0 6 9] $ fc, K«S 1 ~ 4 Oit««e L < titfft 

n-7°nt?;l/S> ^V7°nkf;ivS, n-T^l^ -TV7" 30 

^;iVg, sec-7^SXatert-7^^S^^W?»tl 

[0 0 7 0] HHS(l) TfStJSnSft^ftOJ&^V* 

- K 3 — MJ yiltu* fMy-tfy^;!/**- h X 
a 3 , 5 h U 7;l/*n^^;l^y-t?yx;l/**- 

[0 0 7 1] ^LT, -«S5£(1) -egfcsnsfb^© 
ftiiMtLTii, S?7i-;I/-2, 4, 6-hU/^;l/ 

7x^;W;W- i )i ^y^7Wn^y^vx;v* 40 
hXtt->*7i-;V- 4 -^^Wi-WW- 1 ) 

So 

[0 0 7 2] g^ffilfcLTtt, 

tasnsffc^fetwc -HfiS(2)T?st)^nsft:^ft 

[0 0 7 3] 
Cftl 4] 



6 



R9^^^>-S03- 

R10 R11 



(2) 



[0 0 7 4] HfiS(2) tfe^T, Rs RtfRioH\ IH 

SXahUy^n^^l/STStifloRs RtfRio © 
5 lolizkiRIffTaa^ R? , R 9 

[0 0 7 5] Any>M?iLTti7-yII^ % 

[0 0 7 6] e*M 1 ~ 4 ©Bll«gL < 

n-7nt7I/§, -fV7°nh°;ivS, n-Wi V 7 
T 1 ^©, sec-7"^^aXBtert-7"^;l/S^^W?.tl 

[0077] -jfes(2) T-stosnsftg*©^;^ 

-rx^yfc ITS, ^yjf7Wniy'gyx;i'** 
- K 3 - h U 7;l<^n y; fMy-lfyx^**- h X 
« 3 , 5 - h U TVl/tf n y; ^^y-tfyx;!/**- 

[0 0 7 8] fLT, HRS(2) •vmt>-$tl&tt&VB<D 

ixmm tLTH, hy7x-;vxM^7i^y^7 
/Wn^y-tfyx/i/**- hxa h 'J7x-;vx;W- 
7 a 3 - h y 7;y^- u y f/My€yx;M^- h 

[0 0 7 9] -)fiS(l) RtfHBS(2) T^bSftSfc 

ntavnttfi^wr s x;y* ym^m^ 
zit&ittb, tivyz-T-*y<D%mm<D*zmc'p 

4<i:tloot?!R?lta (ffl*.fcf, MDT/yJS?, 



[0 0 8 0] HKS(i) •emt>-$ti&Vc&Qs<01itt-y 

at?* « s igfSE^a jf^s 

& ts v >it $> , / ^ - ^eii»««wt? © ^ * - y«n 

a, ^ * - vmmm i ffi$xv»\ % - yfflti©«j?M 
[oo8i] -m.(.\) Tm&zn%<t&m(Dmmit 

[0 0 8 2] ->"7x-;V 4^fjV7x^^XibtO') 

x;l/#^— K -77x-;l/ ^^f^x-^XW- 
777 2,4,5-h';^nn^y^yxM4- K ->7i 
x;y 4-^f;i/7x^i/XM^7A 3-xbn^y-tfy 
X;l/#*-K -77x-;l/ 4-^f;l/7i-WW- 
7 A 3,5-7-bn^y-t?yx;M^-K i^7x-;v 
4^f;l/7x-;l/X^*^7A 3-hV7Wn^f;I/ 20 

x;i/#-7A 3,5-7- b '^Mn^fMv^vx;!' 

*^~K ^7x-;l/ 2,4-7^f^7x-;PXMo 

7 A ^y£7;l/tn^y-)fyx/7**-b, 77x- 
;7 2,4-->7f;i'7x^;i/X;i'*-7i 

y-t?yX;l/#*— K 77x^ib 2 1 4-7 ; ^f;l'7x- 

;i/X;i^-7A 2,4,5- b 'j^nn^^yxM^- 

K 77x-* 2,4-7^7777x^7X/7*x7A 3- 

^bn^y-t?yx;M^-K i^7x-;v 2,4-7^ 
;l/7x^;l/X;l/*— ^i* 3,5-7- hn^y-ffyx;!/* 30 

77x-;l/ 2,4-^f;I/7i-;l/XW-7 

3- h y 7 wo^ 77 

xx;l/ 2,4-7><*;l/7x-;l/X;l'tf;-7A 3,5-7- b 

y 7;i^n^;wy-t?yx;i'tf;^- b , 77x^/1- 
2,4,6- h'JXf^7x^i/XM^7Z. ^y^yjit 
n^y^yxW^-K 77x^1- 2,4,6- by ^ 
;V7x-;i/XM-7i 2 , 5-7^ a n^y€>x;v* 

x7A 2,4,5-h'J7nn^y-i!yx;i'**-h, 77 

x^ 2,4,6-h'J7Wx^XMo7A 3-^b 40 

n^v-tfvx;!'**- K -77x-;v 2,4,6- b'J^T 1 
;i/7x-;Vx;i/*-7i> 3,5-7- b n^y-t?yx;i/# 

K 77i-;l/ 2,4,6-h , ;/f;l'7x-;l/X;l'* 
— 7 A 3- b y 7WB^M7€7X;l'**- b , 

77x-;P 2,4,6-f'J7fil/7x^;l/X;7^7A 3, 
5-7- b y 7Wn^f M7€7XW*- 77 
x x;7 4-x7777xx;i/x;7*x7A ^y£7;l/;tn 
<y-)fyx;l/#^- K 77xx;7 4-xf;V7x-^ 
x;i^-7A 2,5-'77no^y€yx;i'**-h, 7 

7xx;7 4-Xf;l/7x^?l/XM-7i 3-h'J7M so 
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n^^y-tfyX^^-K 77xx;l/ 4-X777 
7xx;VXWx7i> 3,5-7- b U 7;ktn^7 L ;l"ty 
-tfyX;l/**-K 77xx;V 4-n-7°ntf;l/7xx;l/ 
XM^7i ^y^^n^y-eyx;^^-— K 
77x-;l/ 4-n-7°ntf;77xx;7X;7*-7A3- b U 
7;^n^7 L ;V^7-)f7X;7*;r--K 77xx;V 4- 
■Yv7ntf;77x-;7X;7*-'7A ^y^7;7^n^\ 
y-tfyx;7**-b, 77xx;l/ 4--T V7°ntf;77x 
-;PX;P*-7A 3-b i ;7;^n^^;l/^^-tf7'X;V 
**-K 77x-;7 4-n-7'7 1 ;l/7xx;l/X;l/*-7 
A ^7^7Mn^y€7X;V**-h, 77xx;V 
4-n-77 L ;77x-;7X;7*-7A 3-h'J7Mn7f 
;l/^y-tfyx;7**-K 77x-;l/ 4-Y77f/l/7 
x z;l/X;l/*x7i ^777Mn^7-t?7X/77* 

— K 7'7xx;7 4-f V7'7 L ;l-'7x-;7X;l/*-7A 
3- b V 7;7^n^7 L ;7^7-)f7 / X;7*^-b, 77x- 
;7 4-sec-77 L ;77xx;7X;7*x7A ^7 / ^7;l/^n 
^y-t?yX;M^- K 77x-;7 4-sec-7'77l/7x 
-;px;p*-7A 3- b y 7Wn^fMy-ifyx;v 

K 77x-;l/4-tert-7^;l/7x-;l/X;l/*- 

7 A ^y^7;7^-n^y-tfyx;7*^-h, 77x- 
;l/ 4-tert-7^7x-;l/X;l/^-7A 2,5-77nn 
<y-t?yx;7**- K 77x-;l/ 4-tert-7'^;l'7x 
-;l/X;l^-7A 2,4,5- b y *nn^y-t?yx;l/#* 

— K 77x-;P 4-tert-7'^;y7x-;yx;y*-7A 
3-x b n^y-t? yx^tf;^— K 77xx;7 4-tert- 

7f/P7xx;I/X;P*x7i. 3,5-7- hn^VX 
K 77x-;P 4-tert-7^;y7x-;yx;y* 
x7A 3- b u 7Mo^f;wy-gyxM*- K 
77x-;P 4-tert-77 L ;y7xx;yx;7*-7A 3,5- 
7- b y ?m p .7 fMy-tr'yx;!/*^- K b V X 
14-X^7x-;W x;y*->7A ^y^7;l/^n^ 
y-t?yx;i/#*— K bUX (4-^f;i/7x^;W x;7 
#-7 A 3- b 7 7Mn^f;Hv^vx;^*- 
K bUX (4-7f^7x-;W XM-7i 3,5-7- 

b u 7;^ p ^ fK/e vxm*- k b y x (4- 
xf;i/7xx;i/) x;l^-7A -^y^^n^y-t? 
yxM^-h, bUX (4- n -7°ntf;yx'7 1 ;y7x- 
x;i^-7A ^y£7;i/*n^y-tfyx;i/**- 
K b'JX (4--rv7nif;l/7x-;l/) x;V*-7A 
^y^7;i/^-n^y-gyx;y*^-b^ bUX (4-fy 
7nk°;l/7xx;y) x;l'*-7A 3-h'J7Mn7f 
/W^y-ifyx/l/**- K bUX (4--f yXutf;77x 
-;17> x;l/*x7A 3,5-7- bU7;^n^^;l/^y-t? 
yx;i/#^— K ex (4-7f*7x^;W 7xx;7x 
;l/*x7A ^y£7;l/:tn^y-t?yx;l/**-K if 
x (4-^^;y7xx;y) 7x-;l/X;l/*-7A 2,5-7 
7nn^y-t?yx;i/**-K ex (4-7Wx- 
)V) 7xx;Vx;l/*x7A 3-h'J7Mn77 L /My 
•tfyx;l/#*-K ex (4-7f*7x^;W 7xx;7 
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[0 0 8 3] HHS(2) T?St3*ns{fc^ft©Mi:l/T 

[0 0 8 4] h'j7x-;vx;v*-7i ^y#:7;i/;t 

2,5-^nn^^yxw^-h, b , J7x-;W;i' 
*x>?„k 2,4,5- h y^nn^yxM^-h, h 
y7x-H;i'tc^i, 3--hn^y-gyx;i/**- 10 
K hyyx-^XMo 1 )^ 3,5-^hn^y-gy 
x;V#*-K h y7x^xw-7i 3- h <J 7;b 
tn^fM^yxw^-h, b 'J7x^;i/XM 
— y L. 3 , 5- V h y n * =f-jv<y ■& y 

K 

[0 0 8 5] HHS(l) TfStJ^nSft^ftttx fflfcfc? 

[0086] -rat)^, -I5S(7) T-a^snafta-^ 
sl< it*uufrfrLm<D^v7vi\Mitfcm<Ditm. 20 

^y-ffy, h;ny, ^>^y^©;£§&Mt7KS!©r§ 
Xttein6oSffiEi:xf-;l/x-r;l/, I'VT'nfc!;]/ 
x-f;k fh7HKn77y, 1,2-vW/lx^ y* 

[0 0 8 7] 
[ftl 5] 

o 

[0 0 8 8] HBsS(7) IC^VT, Rg «7j<H]lC?Xti 
[0 0 8 9] #JC, -)fiS(7) TfgtJSftSfl^fttftfl 

§^y-t-/i/^- 1 o°c~+ 1 0 o°c©SSTT- 
Mra L/ctt, £1 ©i§»^ 0 °c~ 1 0 0 °c©SfiTT- 0 . 

5~i owwlt, -»s(7) Tm^n^it^m 

t -«K (8) Titfc S ft S ? y - + -;l/iHS i: *KfSS 

«. ffi, -!5S(8) TgfrSftS^SS©, -*fe£(7) 40 

•egfcsfts ft^tft^fr sii^fij-e-a, t^tt? 0 . 

[0 0 9 0] 
[ft 16] 



(R7)n- 




MgX (8) 



[0 0 9 1] HK5£(8) fcfc^T, Rz «7kilJIC?X« 

KfgS 1 ~ 4 ©MlttSL < iiM«or;^;HT$ 



So 

[0 0 9 2] KfStf»7TS^ KJSJK^ o~ 

3o°c©gs"fT\ mt7kmm<mm., mfcfrMfflxiz. 

fSo Mi^wst HRS(9) ritb£ft£{t£ 

[0 0 9 3] 
[ftl 7] 

Re 




(9) 



[0 0 9 4] -flfe£(9) £i>^T, Re MfRj « N El 
fIX«J|jlT£oT, ~4©ita 

Ifcg b < a^Stto 7;i^;vg-ea& o , nai~3cfi 

[0 0 9 5] HfiS(9) T?S*>SftSffc£f&^ 

Ift^fUV, x£/-;k jvfnA/ 

9~i. 5^;]/©#R;*;]/#>«K*«fin 
U ^©fJi, o~5 o 0 c©igaTT-o. 5~2 0SfH31 

ffSft&o 

[0 0 9 6] ^ -)SS(2) ^fcSftSffc^iffc, W\ 
[0 0 9 7] t£ZT\ -)KS(l) TfStJSnSft^ftl 

ft-^W^^Ma, 3SB6*^tS t4±tc7;V*yttS 

fir«tc?t t r a mmmft-m. ( i) s ft § 

[0 0 9 8] for, S^MfcLT«, T 

a (2) 7? s*j s n s f t^%f ft s a^^ffj* 
fflwcttftfts^ cnss^oft^ii^Sfts 

[0099] -»S(i) ■vmfrzn&fc&ysiD&.it'Sts 

ft^^L/^fVo HHS(2) Tg^SftSfti^r 

[oioo] fcc^jbV 7f^t)*ftSft^e» 
t-»S(2) T-*t3^ft«ft-&ftt^tyffil§^J^jl 



(12) 
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[0 10 1] C(DWr&, HRsC(l) T?£fc3ftS{fc£ft 

©hrs (2) T?st> * n« {fc^ftc^-r a «st j-a-a, 

2. OKTT'ioO. 2JX±T-^Sdt*WSH/\ 

s«fij^2. oms^ wjxhmvmmm&T 
»f ssmm^o. 2 *st?sa ^ ?s«ffi«tt*Hfi 

T-T S ft ft, ffifflft y 7X h ^ 9 - y L t # 

[0102] -MS(i) T-#bs 

rBtt* « Wxb;^- y*Bi&t % tabic 

[0103] HHS(i) ?StJ*nsft:^fti:LTtt, 

**~K i?7x-;l/-2,4,6- h ^f;i/7x-;W;V 
*^72> 3- h y 7Wo^My«^w- 

K ^7x-;l/-2,4,6-h l J^f;l/7x^;VX;l'*- 1 ) 

A 3,5-->*- h y 7Mn^f Mv-gyx;!/**- 

->*7x^;l/-2,4,6- h'J^Wx-^XM-^A 

2 , 5 - V >? a a ^ y •*? y x ;l/ * * - h , V 7 x - ; l - 4 - * 
f;i/7i-^x;W-7A ^y^7Wn^yx 

L. 3- h y 7Mn^f My-tfyxw^-h, y"7 

iZ)1/-4^»7i-/1/X/1/*-^A 3,5-7- bVy 

Wn^;H>-(?yx;i/*^- K y'7x^/i/-4-y 
f;l'7x-;l'XW- 7 A 2 , 5 - £ n n ^ y-t? y x ;P 

h WSL<, ^71^-2, 4 , 6- h y / ^ 

*^-K y'7x^;i/-4-^-? L ;i/7x^;i/X7i/*^7A 
^y^x^n^y-t? yx;M^- K 
[0 10 4] Sfc, -|fc£(2) TfStJ*n«ft^Wi:L 

[0 10 5] h'J7x^l/XM^7i ^y^7/byr 
n^y-tfyxM4-h, h'J7x^XMo7A 3 
- b y 7;V^u y< fMy^yx;!/**- b , b y 7 x 
^;l/X;l/*-7A 3,5-7- b y 7Mn^f;Hy-gy 
x;l^^— K by7x-;l/X;l^*-7^ 2,5-7'^n 
n^y-tfyx;i/t4- K b y7x^xM^7A^ 
y#7;i/#n<>tfyx;i/tf;*-K b y 7x-;vx^ 
fr-VL. 3- b y 7Wo^fMV'gyxw*- 

bo 

[0106] H-x-fyv-) ot, *mmmc& 



z^z-ymmmcm^z i t^mmm y v x b #s t 

[0 10 7] ^-X*°'Jv-J;lT(i, -15^(3) T-S 

^tlSlf!2©^yv-a--y ht, H&S(5) TStoS 
nS®3©^Xv-rt--y ht$tGct«U\ 
[0 10 8] 
[ftl 8] 



R12 

-CH2-C-\ 



(3) 



OH 

[0 10 9] -Hfi5£(3) tJo^T, R12 «7j<f|fC?X« 

[01 10] 
[ftl 9] 



Rl3 



— ^-CH2-C 



(4) 



Rl4 

[0 111] -fiS(4) fcfcVT, Ris «7kfgM?X« 
t^-frWVh*), Rh «7KJIJl?X«KfS$n ~4©B 

««gL < a^s«©7';i/+;i/aTf mmm 1 ~ 4 

y^bS, xg7bS, n-7°ntf^S, -ry7ntf;l/S, 

n-7^7bS, JVff-im. sec-X^SXtitert-X 

[0 112] 
[ft 2 0] 



Rio 



— ^-CHz-C-j- 



(5) 



COOR16 



[0 1 1 3] -«M(5) tClo^T, R15 ti*II?Xti 

y f/HT$ 'x r i6 a»^s^STa& s 0 iR^SS 

fcLTtt, M^atert-7^S, tert-^7^7^ 1- 

y;^;l/7^n-\^7;^ r h7t Kntf r 
h^tHn7^^;ys, i-7^yf;H, 2-y<-7 L ;i/-2 
-T'Ayf/H, 4-y<-^;y-2-^+y-4-7 : -b 

-t Kn^y-(S-^f;l/-5-;^n7^ h-^S, 
h'J7x^;Wf;H, i,i77x^;H^H, 2-7 
x_;l/-2-7n tf;l/a*^W5ti3o 
[0 114] -I5S(3) Tg^^tiS® l ©t/v-a 
-•yhfcim M^a P -t;Fn^yx^yyxap-t; 
Fn^y-«-^^xfyyf»f5ti5 0 



(13) 



ft H 2003-75998 



[0 115] HRS(4) Tg^Stl2.®2©*yv-a 

-yhtUTtt, ^yufx^yy^ p^f-Axfi/x 

m-^^;VX^l^X p-X^l/X^l^X p-n-y-Dh 0 ;!/ 
X-^L-X p--f V^ntf^X-^L-X p- n-f^frXT- 

yy, P --r v7f;vxfi/y, P - sec- y^x^yy 
Xttp- tert-7^;^*we.tis 0 
[0 116] -fe£(5) Tgt3$ti«S3© ; eyx'-a 
--yhtLra, M^tfr^U;«tert-7'g L ;K 7y 
y;l/» tert-^^K 7*y;l* l-^^yyn'N 
^s/;k 7^V;«fh7i:Hoii7-;K 7*y;y 
» rh7tKa75-;V, 7*y;l# \-T#wf- 
;K 7i";;H ;i/-2-7j^yf 7*y;i# 
4-><^;l/-2-*^y-4-7 : -h^h Fnt^-;k 
7*y;l# h'J7x-;Wf;K TZVfrm. 1,1-^7 
i^tof;K r^y;^ 2-7x^;l/-2-^ntf;K y 
yyy;i/^ tert-7^;K *#*y;y& tert-^yT 1 



;k ^^^y«iy^->^n^->;K ***y;y 
r hytFntfy-;K ***y;l«Th5fcKn 

77-;k yyyy;m i-7^yfiK yyyy^ 
m 2-^;l/-2-7^yf;K ***y;yau-.*?-;y 
-2-^y-4— r h7t Kntf^-;K ^yy/V 

ifMiw y y y ;y& 2-7x^-2-7^ tf;m^ 

[0 1 17] HfiS(3) T?g*>SftS®l 

-«S(4) T-S^^tl5®2©^yv-a--y 
K Rtf-Ifc£(5) TS^Stl^®3©^yv-a--y 

[0 118] 
[ft 2 1] 



R12 



CH2-C 



— (^CH 2 -c4 — (-■ 



OH 

[0119] -I5S(6) (cfcyr, R 12 «7j<fgM?X« 
y< ^;l/S7?fe ^ R13 liymm^Xte* *yyST?& D % 

r 14 a*^®?x»±^^s 1 ~ 4 l < a^s 

tt©7;^;l/ST-afeD> R15 {i7j<*JS?xa><^^aT- 
£•3, Ri6tt*T3g£gT?*!>, k, l&tfm«, 
nfelECSaTSoT, 0. 25^1/ (k+l+m) 
^0. 1 O&tfO. 20^m/ (k+l+m) ^0. 0 
7 *»fef 0 

[0 12 0] HBsS(6) T?g#3*nS5pyv-©*f*:^J 

thru, ttT©fc©*w&fts#, cn&icis&n 

[0121] jpy (p-kh'n^yxfl/y/xfby 
ry y;« tert-y'T 1 ^) , #y c P -t Fn+->xfb 
y/xfi/y/ri"J;* tert-^yW , #y ( P - 

y^n^yW , #'J (p-HKn* 
yy ;'yu;« y hynyntfy^;W , 
n yn^yx-^yyyx-^yyyyy y;^ 1 
y^)V) , #y (p-t: yn^yx-^y^ 
yy;i^ 2yf;i/-2-7rx-yf/w , 

-^-^y-4-yhynyntf 
n^y xf- y yyxf - y y/ 7' y y y y y x -;yy 
^;iy , #y (p-nyn^yx^yy/x^yy/ry 
y;y& i,i--77x^x^y , #y (p-tyn^y 
x-yyy 'x^yy/ry y;«2-yx-;i/-2-7°ntf 
;iy , #y ( P ^Kn+y«yf;vxfyv/xfy 




Rib 



-tK CH2 -^ 



(6) 



y/ryy;^ tert-7?-;]/) , #y (p-tFn+y- 
ayfyxfi/y/xfi/y/7^yy§ tert-^y 
f-M , #y (p-tFn^yxfyy/xfyy/^^ 
*y;i* tert-y^;y , #y ( P -t Fn^yx^yy 
yx^yy/><^yy;y^ tert-^y^;w , #y ( P - 
t Fo^>xfi/y/xfyy/^^7y;Wyf;i/ 
yyo'x+yy , jpy (p-tFn^yyx^yyyxf- 
yyy^yyyym fh^tFn^w , #y ( P 
- m f p * y x t 1 y y / x y- y y / y y y y Mk 1 - 7 ^ 
vyf;y , #y (p-tFn+yxfi/y/xfyy/ 
yyyu;i/St 2yf;i/-2-7^yf;W , ^y ( P -t 
F -yxf y y/xf y y/^ ^ ^ y ;H 4-y-? 1 
;y-2-*+y-4— r F7t Fntf7-;y) x *°y 

(p-t Fn^yxf yy/xf i/y/^^^ y;« h 
, *°y (p-tFD+yxfyy/x 
y yy ^ y y y i , i - y y x -;i/x *yy) , # y 

(p-kFn+yxfyy/xfpyy^^^y;H 2- 

7x-*-2-7"nW) , *°y (p-hFP+y-ayf 

;i/xfyy/xfyy/^^^y;H tert-y^y , 
^yy (p-t Fn^y-a-^f;vxf yy/xf yy/^ 
5f^y;H tert-^y^;i/) , *°y (p-tFn+yxf 

yyyp-^^x^yyyyyy^Stert-y^y , 
jyy (p-n Fn^->xfyy/»yf;Fxfyy/7^ 
y;mtert-^;W , *°y (p-tFn+yxfyy/p 
-^^^x^yyyyy y;«tert-^y^;y , *°y 
( P -kFn+-yxfyyyiyf;i/Xfyy/7^y;i/ 
m tert-^y^;W , *°y ( P yFn^->xtuy/ P - 
^^xyi/y/77y« lyf^y^n^y 
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)V) , #y (p-tKn+v-xfi/y/m^^xfi/y 
/ryy;yn \-*>fri>i'9v'\*W) , #y ( P -t 
Fn+yx^by/ P -y7^KX^by/7yy;F# x 
h^UFntf^^;!/) , #y (p-th'n+v'Xfl/V/ 
p-y^x^by/ryy;^ l-r^Vy^) , *° 
y (p-kKn^>Xfl/ y/m - y ^;y X b y/ 7 y y 
;yffi i-7?Vy*W , *°y ( P -kKn+i/Xfl/> 
/p-y^x^by/Tyy;^ 2-^jW2-7itry 
f-m , #y (p-kKn+->xfpy/i-^f;vxfi/ 
y/7i"J;H 2-^f;v-2-r^^;W > #y ( P - « 

4-^f;V-2-*+y-4-fh7i:Kni;7- 
;W > *°y (p- 1 Kn^->x^ i/y/i-^ f ;vxf 1/ v 
/ryy;y^ 4-^f;v-2-^y-4-f >7t 
Knvf^-;W > *°y ( P -kFn+->xfi/y/p^f 
zi'Xf i/y/77'J;Hh y 7i-;Wf ;W , #y 
(p-tFD^->xfL' y/ P -^f;i/Xfi/y/7^y;v 
& i,i-->'7i-;Hf;i/) , #y (p-tFp+->xf 
py/ P -^f;vxfi/y/7^y;Vi 2-7x-;V-2-^ 
ntf;y) , #y (p-tFa+y-a-^f^xfi/y/p- 20 
^^xfuy/'/?y/« tert-y^;v) , #y ( P - 
kKD^-y-a-^^vxfyy/p^f;i/Xfi/y/7 
*y;Hs tert-^yf-;W , #y (p-tFn^yxfl/ 
y/p-^^xfi/y/^^^y;« tert-7^;W , 
#y (p-t: Knt-yxfi/y/i-^^xf i/y yy 
^y;m tert-7f-;w > #y ( P -tFn+yxfuy 
/p-ygyi'X^by/yyyy;^ tert-^y^;W , 
#y (p-t Knt-yxfi/y/ni^^xf i/y yy 
yy;H£ tert-^^W , #y (p-hKa+i/Xfb 
y/p^^xfyy/^^^y/« l-yg^yya 30 
^y;i/) , #y (p-tKn+-yxfi/y/ni^f;i'X 
fyy/^^^y« i-y7^>yn'v^y;i/) , # 
y (p-t Ka+yx^i/y/p-^f ;vxf i/y yyy 
y;l/» r h5tFnii7-;W , #y ( P -tFn+y 

xfi/y p-^^yxfi/y/^^^y^i l-ryv 
y^W , #y ( P -kFn+yx9 1 i/y/in^f;i'Xf 
by yyyy;Ht i7^yf;W , #y ( P -t:F 
n+yxfi/y/p-^ ^^x^i/y/^ * y y 2- 
*f-i\>-i-?&*yf-iV) , *°y (p-tFnmfi/ 
y n-^^xfi/y yyy y;i# 2-y^F-2-7y 40 
vyf;W , *°y (p-tFa+yxfi/y/p-^^i/X 
=f- by/ y y y y ;yin -y t^;f- 2 4 — r 

F7t Fut£9-;y) , 4°y (p-tKti+yxfyy/ 
m-y^;i/x^by/y^yy;F-» 
*v-4-7-h?t Kntf7-;W . *°y (p-tFnt 
yx^by/p-y^;i/x^by/y^y y;i« by 7 
x-;yy^;F) , #y (p-kFn+yxfi-y/p^f 
;i/Xfi/y/^^^y;« i,i-y7i-;Hf;W , 
# y (p-kFn+yxfi/ y/ P - y t^fxt^ b y/y y 
y y;F-ffi 2-7x^;l/-2-7°ntf;l/) , #y (p-tFnt so 



26 

y- a y ^xfyy/p-^ f^xfi/y/^ yy y ;y 

K tert-7'T^F) , *°y (p-kFn^y-a-^^FXf 

by/p-y ^vx^by/y ^y y tert-^yf- 
;y) , #y ( P -k Fn^-yxf yy/p-if yy 
/7yy;y« tert-y^;y) , *°y (p-kFn^yx^ 
yy/p-xf ;Fxf yy/7^ y;H tert-^yf- 
;y) x jpy (p-n Fn+yxf yy/p-if ;vxf yy 
/ryy;nt i-yy^;yyyn^y;y) , #y ( P -t 
Fn^-yxf yy/p-x^Fxf yy/r^ y« 1- 
7^?y^;W , *°y (p-tFn^-yxfyy P -x^ 
;FXfyy/7^y;Fi 2^f;F-2-7Xvy^W , 
#y (p-t: Fn^yxf yy/p-xf ;vxf yy ry 

U;l« 4 -y^;y- 2 -tf+y- 4 — rF^tFntf 
^-;y) , #y (p-tKn^y-o-^^Xfl/V/p- 

x^^x-^by/ryy^tert-y^F) , *°y ( P - 

k: Fn^y - a - ^fiFXf yy/p-xf ;FXf yy/7 

yy;FS? tert-^y^;W , *°y ( P -tFn^yxfy 
y/ P -xf;Fxfyy/^^^'J;H tert-7?-;]/) , 
#y ( P -t Fn^-yxfyy/p-xf/Fxfyy/><^ 
yy;m tert-^y^y) , #y ( P -t:FnmfF 
y/' P -x^;yx^b y/y y y u /y^ 1 - y yvyy y n 
^y;y) , #y (p-tFo+yxfyy/p-x^Fx 
fyy yyy y;FS? i-r?vyf;F) , #y ( P -t 
Fn+-yxfyy/p-xf;Fxfyy/^^7y;Fi 2 
-^f;F-2-7^yf;F) , #y ( P -tFn^>Xfy 
y/ P -x^;yx^by/y yyy;yK 4-y^;y-2 
-*+y-4-fh7i:Knii7-;W , #y ( P -tK 
n+y- a -y ^^x^yy/p-x^^x^by/y ^y 
y;i« tert-y^F) , #y ( P -t Fn^y-a^f;F 
x^by/p-x^yx^by/y ^ y y ;m tert-^y 
, #y (p-fc Fn^-yx^by/p-n-yntf;y 
x^by/ryy;F« tert-y^;F) , *°y ( P -tFn 
+yxfyy/p- n -7°n t^yx^by/ry y ;y» te 
rt-^y^;y) , *°y (p-tFn^yxfyy/p^n-7* 
n tf;yx^ b y/r y y ;y» 1 - y ^;yy ^n^y 
;W , #y (p-tFn^yx^by/p-n-yntf^x 
fyy/7^y;Fi i-7^yf;W , #y ( p -hf 
o+yxfyy/p- n -7°n k°;yx^by/ry y ;y» 
2-^f;V-2-7^y^W , #y (p-tFn^-yxf 
yy/p- n -7°n k°;yx^by/7y y ;y»4 -y 

-2-#3rV-4— r F^t:Fnif^x;y) , ,fy ( p - 
M Fn^y- a -y f;l/Xfyy/p- n -7°n kf;yx^b 
y/ry y;y^ tert-y^y) , 4°y ( P -tFu+y- 
a -y ^yx^yy/p- n -7n tf;yx^by/ry y ;y 
S tert-^ygyy) , *°y ( P -kFn^yxfyy/ P - 
n-7°ntf;yx^by/yyyy;y^ tert-7^;y) , 
#y (p-t Fn+yx^by/ P -n-7°ntf;yx^by 
/'yyyy;y« tert-^y^;F) , *°y (p-uFn^y 
x ^ b y/ P - n - 7° n tf ;y x 7^ b y / y y y y ?m 1 - y 
f/F-y^n^y;F) N #y (p-tKn^xfyy/ 
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P - n - y n tf ;VXf- y y/J- % * V )VWL 1 - 7 ¥ v y f- 
)V) , *°y (p-kFn+->xfi/y/p-n-^Dif/i/x 
^yy/^yyy;^ 2-^f;V-2-r^yf/V) , *° 

y (p-tKD+v'Xfl/y/p- n -7°n 

*£?y;l/$ 4-^f;V-2-*+y-4-fh7t 
Kntf7-;W > *°'J ( P -t Fn+y-a-^yyi/X^y 
y/p- n - yn tf ^Xf - U V/* * 9 V Jim tert - y f- 

iV) , *°y (p-tFn^>-a-^f;vxfi/y/p-n- 
7ntf;yx^yy/yyyy;l-« tert-^yyyy> , jp 
y (p-kKn^>xfby/p-'i'y^nh°ii/Xfby/ 
7?y;l^ tert-7"^;W , I'J ( P -kKn+->Xfl/ 
y/p-Y y^nif;i/Xfl/y/7i";;H tert-^yy 1 
;W > *°y ( P -tFn^yxy L yy/p--ryyntf;yx 

( P -t Fn^yx^yy/p-Tyyntf^X^yy/y 

yy;y^ i-7^yfw > *°y (p-tFnt-yxf 
uy/p-'fy 7°n tf ivx?- i/V/7 j"j;iH2-^;b- 
2-7^yf;i/) , #y ( P -t Fn^yxf uy/ P -^ 
v7n t^yx^yy/yy y ;m 4 -^yyy- 2 

*V-4 — r F^tFntfy^;y) , jPU ( P -tFn+ 
y- a - ^ ^vxf i/y/p-f y /n if ;Mf i/y//? 
y;m tert-7'^;W , #y (p-nFn+y-«-^f* 
x y 1 y y/ P --< y 7ntf;Fxf- by/7 7 y;y^ tert- 
^y^;F0 , #y ( P -t Fn+yxf-uy/p-f yyn 
tf;yx^yy/y<yy y/Fi? tert-yyyy) , #y ( P - 
t Fn^yx^yy/p-^yya t/Fxf-uy y; £7 
y;m tert-^yyyy , jpy ( P -t Fn+yxf-by 
/ P - y y n t ;fx y- y y / y: 7 7 y /fs 1 - y; yy y y 
yn^y/i/i , #y (p-tFn+yxfi/y P yy 
yntf^x^yy/^yyy;^ i-7^yf;W , 
#y ( P -tFn^yxy L yy/ P --ryyntf;kxy L yy 
/tZWMk 2-yyyF-2-r7'yyyyF) . jpy ( P - 
t: Fn^yx^yy/ P --ry7°ntf;i/x^yy y 7y 
y;Fffi 4-^y L ;i/-2-^-^y-4-T-F-5't;Fnkf 
N #y (p-tFn^>-a^f;i/Xfi/y/p- 
-fyyntf;Fx^yy/yyyy;Fg: tert-yyyy) , 
# y ( P - t F a *y - a - y yy yx y 1 v y / v - 4 y y a tf 
;i/Xf-i/y/^?j"J;« tert-^yf;W , #y ( P - 
t Fn^yxfyy/p-n-yfMfi/y/r^ y;i# 

tert-7*^;!/) , jfly (p-t Fn + ->Xf 1/V/p- n- 

7*f;VXfl/y/7^y;H tert-^yyyy) , #y 
(p-uFn^yxfyy/p- n-yyyyx^yy/yy 
y;m 1-^yyyyy u^^yy) , #y (p-tFnt 
yx^yy/p- n-yyyyx^yy/yyy;^ i-yy 
, *°y (p-uFn^yx^yy/p- n-yy- 
;vxfi/y/7yj;i/i 2^f;i/-27^yf;W , 
*°y (p-tFn^yx^yy/p- n-y^xfi/y/ 
yyy;FI? 4-^f;V-2-^y-4-fF7tF 
ntf^;i/> , m (p-kFn+yxfyy/p-n-yf 
;i/xfyy/^yyy« tert-yyyi/j , *°y ( P -t 



Fn^yxf u y/ P - n - 7 yyuxf- y y/y; y 7 y ;y 
ffi tert-^yy 1 ;!/) , *°y ( P -kFn^->xfyy/ P - 

n-yf;i/x^i/y/^yyy« iy^yyn^ 
y;W , #y ( P -t Fn^yx-f yy/ P - n-yyyvx 
fyy/^3fyy;FS i-7yyyf;w , *°y ( P -t 
Fn^yx^yy/p- n -yf;ix^i/y/yy^y;F 
& 2-y;yyy2-ry-?y?yi/) , #y ( P -tFn^yx 
fi/y/p- n-y^Fx^yy/yyyy;FS 4-yy- 
;i/-2-*+y-4— r F7t Fntf^;V) ^ *°'J 

( P - n f n+->xf y y/ P --r y y^Fxfyy r 7 
y;m tert-y^;w , *°y ( P -tFn^->xfyy/ 
P - ^77^;ux^y/77y;Hg tert-^yf- 
;W , #y (p-kFn^yxfFy/p- -fyy^;i/X 
fyy 7'yy;i/^ iyfy>^n^->W , ^y 

(p-t Fn^yx^yy/p- -f yyf;vxfuy/7 
yy« i-7^y^i/) , #y (p-tFn^yxy 1 
yy P - -fyyf^xf yy/yyy/Fi 2y^F-2 
-yy?yf;w , #y ( P -tFn+->xfby/ P - -r 
yy^xfyy/y^y;Fi 4-y^/F— 2-^+ 
y-4— t FytFntfy^w N jpy ( P -tFn^> 
x^y y/' P --r y y^;px^y yy y tert- 
y^;W , #y (p-tFn+yxfyy/p- -fyyf- 
;VXfl/y/^^^y;H tert-^y^;W , #y ( P - 
tFn+yxfyy/p- y^;Wfi/y/^?^ 
y;Fiyf;^yyn^->;W , jPU ( P -k Fn+yx 
fi/y/p- -f y y^;i/x^y ^ y y ivm.7 
y^;W , #y ( P -tFn+yxfyy/ P - -fyyf- 
;bx^by/yyy u;i« i-ti-h-i-r&wf- 
)V) , #y (p-tFn+yxfuy/p- ^yy^vx 
^yy/^^yy;^ 4-^^;i/-2-**v-4- 
r Fyt Kntfv-;!/) > jpy (p-tFn+yxfyy 
/ P -sec-y^;i/x^yy/ryy;« tert-y^y , 
#y (p-tFn^/xfyy/p- sec-y^vx^yy 
/ryy;Fgt tert-^y^;W , *°y ( P -tFn^yx 
y^yy/p- sec-yyy^x^yy/ry u;i« i-y^;y 
yyn^y;i/) , *°y ( P -t Fn+yx^yy/p- s 
ec-y^x^yy/ryy;^ i-r^y») , # 
u (p-tFn^yx^yy/p- sec-7^;yx^yy/ 
ryy;Fgt 2yf;F-2-yyyyf;w , *"y ( P -tF 
o+yxfyy/p- sec-y^Ax^yy/ry y;i« 

4 2 -*+y- 4-rFyt Fn tf y^ 

iV) ^ jpy (p-t Fn^yx-^F-y/p-sec-y^yxy- 
y>yy yy y;y^ tert-y^;y , 4°y (p-tFut 
yx^yy/p-sec-y^yx^L-y/yyy y;y» ter 
t-^yy 1 ;!/) , *°y (p-tFn+-yxfyy/p- sec- 
y^Fxfyy/yyyy;Hiyf;F-yyn^-y 
)V) , *°y (p-tFn+yxfyy/p- sec -y^;i/x 
fyyy^yyy« l-yyyy^w , *°y (p-t 
Fn^yxfyy/p- sec -y^;i/x^y y/y y y y 
;y»2-yyyy-2-yyvy^;y) , *°y ( P -tFn+-y 
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xfi/v/p- sec-y^yyx^yy/y^yy^ 4- 
*^;l/-2-#*y-4-rh7fcKnif7-;l') , # 
y (p-t Fn^yx^yy/ P -tert-7^;yxf-yy/ 

T?V)Vm tert-7^;W , #'J (p-tKnti'Xfl/ 
y/p- tert-^;l/X^Uy/7^y;l/» tert-^V^ 
;!/) , *°U (p-tKO^Xfl/V/p- tert-^^;l/X 

fI/y/7^'J« l-^;yy^n"\^y;y) , #y 
( P -kFn^->Xfl/V/p- tert-y^yx^yy/r 
yy;yit l-7^yf/W , #y (p-kKn^>xf 
yy/p-tert-y^yx^yy/r^y^ 2-^7^-2 10 
-7^vf;W , *°'J (p-tFnmfi/y/p- te 
rt-y^yyx^yy/ry U;H6 4 -^;y- 2 
y-4-rh7tFnH7-iW , *°U (p-HKn+y 
x^yy/p- tert-y^yx^yy/r^y^ hu 
7i-/W^W , #'J ( P -hKn+->Xfl/y/p- t 

ert - y T^X py/r * U ;V» 1 , 1 - ^7 x - ;l/X ^ 
)V) , (p-CKn^Xfl/V/p- tert-7^X 

fl/y/7?U;H 2-7x-;i/-2-7°ntf;b) , jpy 

(p-k: FD^y- a -^^1/Xfl/y/p- tert-^^X 

fi/y/7^y;m tert-7^;W , #y (p-tKnt 20 
v--«-^f;vxfi/y/p- tert-y^;i/x^yy/'r^ 
tert-^y^;W , #y (p-tKn+^fl/V 

/p-tert-^'^X^yy/^^^U^K tert-7^ 

;y) , #y (p-UFn+yxf-yy/p- tert-y^yx 
fyy/^^^'j/i-i tert-^yf-;W , #y (p-nH 
n+yxf-yy/p- tert-y^yx^yy/y^^y^ 
i-^^;i/y^n^y;W , #y ( P -tFn^yx 
f- y y/p-tert - 7f-;yx f- y y/>< * * y 1 - 
vyf-;i/) , #y (p-tFn^yx^yy/p-tert-7 
^Xfuv/^^^'J;H 2-^f;i/-2-7^yf 30 
;W , #y (p-tFn^yx^yy/p- tert-y^yx 

yn^yy-;y) , #y ( P -h Kn^-yxfyy P - t 
ert-7^x^yy/><^^y;^ f U7i-wf 
;y) , *°'J (p-tFn+yxfyy/p- tert-y^yx 
fi/y/^^^y;H i,i-y'7i^xf;W , #y 
(p-kFn^yxfyy/p- tert-y^yx^yy/y* 
^^y;« 2-7x-;l/-2-7°ntf;y , #y (p-tKn 
*y- a-^Hfyy/p- tert-y^yx^yy/y* 

**y;l/» tert-7*^;W , I'J (p-kFn+y-a-^ 40 

f;vxfyy/ P - tert-y^yx^yy/y^^y^ 

tert-^y^;W o 

[0 1 22] BdfBo^yv— ©•5'5> ^o*°yv-tt, 

^ cn5©^yv-M4T-xafi*^*Tffl^T 

[0123] *°y (p-uFn^-yxfyy/xfyy/ 
rtvivm tert-ffrV) , *°y (p-kFniF-yxfy 
y/xfi/y/7^y;« i^f;F-y^n^-y 
;y , *°y (p-tFn^yxf-yy/x^yy/rxy 50 
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Jim i-7^yf?w , *°y (p-kFn^-yxfyy 
/xfyy/7^y« 2-^;i/-2-7^yf;W , 
*°y ( P -t Fn^yx^yy/x^yy/r^y;^ 
(3-tFn^y-g^f/F-<5^yn7^F-;W , *° 
y (p-kFn^-yxfyy/p-^^Fxfyy tzv 
ivm tert-7^;W , #y (p-tpn+yxfyy/ni- 
^f;Wfl/V/7i";;H tert-y^y) ^ *°'J (p- 
t: Fn^yx^yy/p-y<^x^yy/r^y;^ 1 
-^^;i/y^n^y;i/) , *°y (p-tFo^yxfy 
y/ B ^f*xfyy/7?y« i-^;yyyn-\ 
^y;y) , #y ( P -t;Fn^-yxfyy/p^^FXf 
yy 7^y« i-7^yf/W , *°y ( P -tFn 
T -yxfyyAJr^xfyy/7^y« \-y$ 
vyf;W , #y (p-hFn+yxfyy/p-^^x 
fyy 7*y;i/& 2-*=f-)]/-i-T#^y=f-)V) , *°y 
f P -kFn^yxfyy/m^f^xfyy/7^y;F 
H 2-^W-2-7^yf;W , *'J (p-tFn^yx 
fyy p^f/Fxfyy^^y/Fi 0-tFn+y 
-P-^f-;l/-5-^Un^^h-;W , #y (p-th'nt 
y x^y yyw -?yyxf- y y/r * y 0 - 1 f n 
^y^^f;y^^yn7^h-W ^ #y (p-hf 
n+yx^by/p-tert-7^;Fx^yy/7^y;y^ 

tert-7"^;W , Jpy (p-tFP+yXfyy/p- tert 

- yg^yxf- y y/r ^ y ;ys? 1-* ^y * n^y 
;y) , jpy ( P -tFn+yxfyy/p- tert-y^;yx 
fyy/7^y;« i-7?vyf;W \ #y ( P -kF 
n+yxfyy/p- tert-7^yx^yy/7^y;y^ 

2^f;y27?vyfW , *y (p-tFn^yxf- 
yy/p- tert-7"^x^yy/7^y;^ /S-tFn 
*i/-P-*?fr-6-rtlsU7*h-)V) im&L<, # 
y (p-n Fn^yxfyy/xfyy/7^y;i/i ter 
t-ff-fid , #y (p-tFn+yxfyy/xfyy/ 
7'^U;ygt i-7^yf;l/) , *°y ( P -hFn+-yx 

y y/ P - p< t^^x ^vy/r -> y ;y«tert - 
;W , #y (p-n F*n+-yxf yy/p-^f ;vxf yy 

7^y;Hi-7^yf;i/) , *°y (p-tFn+yx 
fyy/™^^xfyy/7->y« tert-7"f- 
)V) , #y ( P -h Fnt-yxf yy/i-^f ;vxf yy 
/ryyyygi! i-7^yf;W 0 

[0 12 4] FXT^ HHS(6) T?s#3*ns5py v-o 

[0125] $-r\ -«5S(3) r^tjsns^io^/ 
-v— ^.x^-yh, — |5iC(4) ?^-rj5tis^2iD ; ey^- 

i-yh^ ^/v-^fLTl-l 0fg§«©a^ft 
MA F frz- y, 1,4- y^-^^ y, f F7tFn 

77X -fy^n/v-^xa^^yx^y^-Fy^t 
[0126] ^y fetiftist*, s^tarffcfev 

T, fio^y v-lc^LTO. 1 ~3 os«%©Sia-Pwi 
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tm, ®m£T"Mv77-v-hV)i, 2,2 -rvex 

(2,4-^^;W^n^hU;V), 2,2 -TV\£X{2-*=9- 

)Wu\£*ym^)V), 2,2 -ry , ^x(2-><f-;i/7 ? g L 

n - h y , ilUffc^ y W ;l/X tt ilftf fc 9 7 n -f ^ 
^#fif2ttAi©5 0-1 5 0 °C©fifi~R<:*5^T, 

1- 20 B?H£jS2#;fc&, c O0S4«S^B! 

[0 12 7] HfeS(6) Tg^stis^yr 

-OliW^Ti (Mw) Iftt3, 0 0 0-5 10 
0, 0 0 0©SSHT<g f X KKiiS, 0 0 0-2 
5, 0 0 0©SEHT35D, i f 3»SL< tt5, 0 0 0- 
2 0, 0 0 0©limo #Stfi (Mw/M 

n) tt, 0-3. 5 765, »SL<B1. 

0 — 2. 5T-feS 0 

[0 12 8] (jgffi) OT^ ^SlfifMfc&S^-y 

[0129] mn<D^m\tL-a^ M*tfOTot>© 
w^ftstf, cnsfcisssnsfeoTftta^o 20 

[0130] ^f;vtny;V7/-fer-h, x^wrn 
V^T-fey— F, 7°nkfuy^'j3-;^y^^;bx 
— r;k 7 B ntfpy^'j3-;l/ty^f-;l/x— r^T-tr 
r— K 7°ntfl^y^y 3-;l/t7xf-;l/x— r;br-b 
r-K SJfc^k ?LHxf-/k ?Li?xW;k ftH 

2- xh^i/x^;k tf;Hfy^^;K fc?;Hfy^x 
^;k 3-*h*zs?u 
tftfyKx^k n,n-v>W;F*;FA7= F\ H,N-S>* 
^;F7-feF75 F\ i/^^t/y, ^/l/X^;kr 

p-^n^j'hx jS-7^n 30 

-^l/n7^X 1,4-^^x yifl/^'ja 

;l/x-f-;K ifl/V^'J V7°nif;l/X- 
r;k N-^^;l/-2-tfnD Fy 0 
[0 13 1] ffi, cn 6©j§fflE«, 
Tti^U 2«±fi*^^Tffl^TtJ:^ 0 

[0 13 2] !§®CStLTtt, v^-rn©u^xhtf» 
- 4 0 {gS«©SEHT<£> D , L < tt 7 - 2 0 40 
[0 13 3] (#«^§{fc#» OT, 

[0 13 4] ^SHS^©ie^T»StlSW«iMSft 

[0 13 5] tfUS?X tfnyx h'Jxf;l/75X 
by n-7»75X by n4^^75X 5?** 

•^•^nAti'WWSx n- so 



^^i/tfny^x N-^^;i/tf^u^x hyx^y- 
hyx [2- (2^Ft->ih^» x^;W 

t>«tv\ 

[0 13 6] i§SttW«ft^©f3iffl«fcLT«, ^-f 
tl©Py'X F#*4*ffl^tg^fc, *'JY-©MI 
tSLT, )I#ao. 00 0 00 1~liI%OlIT 
fef), JfSKtiO. 0 0 0 0 1—0. 5SM%©SSH 

[0 13 7] (^ffigftM) tXT, 

# - ym^mi^m ^ s ft^s^ k kx f wbk&s 
[0138] wmfsm\(omiW\tLTi±, 

[oi3 9] yny-F (Aft* : fi^xy-x^ 
(*) SD , t-7ny (ffi n ° B « : WI? (*) SO ^ 
ax^Vy (ffi B a a« : jfJ^Z/XM (*) «) , *%y 
tvI ■ KUWs* (M) SO . I7h-y7 

(« n n H «: F-^2>7W7y (M) SO 
W/x^y^HSttgiF xii #Vxfl/^'J3- 
;k apy^nfc! l/V^'J 3-;k JPUtf+S'Xf-kiy-fe 
^;l/x— r;^o 

[0140] ^KjSCTi^£ftSJ?^teSJ©ffiffl 

^iJV-O^tlt^LT, Wfftjlf&ttO. 00 0 

ooi~iii%oii^^ !fiL<ao. ooo 

0 1-0. 5li%(OKIT$5„ 
[0 14 1] K-X^y v-O^MD fxt^ -15 
S(6) 7ibStl5^-X*'J?-7*S*°'J (p-fcF 

n^yx^i/ y/x fuy/7 -> u ;i«tert - 7 

[o i 4 2] s-f, p-n Fn+yxfi/y (8 4. 1 
g) , XfUV (2 0. 8g) &tF7^y;«tert-y 
(l 2. 8g) <t!348J|^^y^n/V-;V 
(4 0 0mL) tC?g»L/cft, M!§M«tc7y^X-f V 
7fnxh'J;V (14. 1 g) £gsftlU 

sc&fiTT-© 8 o "ctDfiST? 6 mmRi&mrco 

[0 14 3] R&^^A< (1 0 L) ftyc&A 

S^iiLT, *°y (p-HFnt->xfi/y/xfuy 
/ryy;«tert-y^;w iDasa^fe»*n o 

5 g) ^#7c 0 f#6tl/c4±S^*©SfiScFt*^ 1 3 C N 
y¥fi : Xfl/V*ffi : 7^y^«tert-y^;W4= 
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7:2: s/c, #vx3-uy*mmtt% 

f;l/;^-5x->3 y^DY h HUSK J; D 

astifc, «s^{*©s«to^?« (Mw) a»i 

0, OOOT35D, ^Rfi (Mw/Mn) lUfol. 9T 

O /Co 

[0 14 4] (^X#W-O^M2) OT, HR 

n^yx^yy/p-y* f;vxfi/y/7 ? U ;bfttert- 

©^»^T«-f So 

[0145] £f\ MMittiwxfi/y (20. 10 

8g) *«p-^^;l/Xf-UV (2 3. 6g) tltlib 

^fftoT, *°y (p-t Kn+J'Xf i/y/p-^f ;w 

)\mtert - ff-lV) «fc t) ft 2) ffiHSfeffl* 
A (9 6g) ^rff/co f#5>tl/c±£S&f*««^W*l 
3 CNMP?MS^Cj;D5f<i6/ct^6, p-tFo+vX 

: p^^xfi/vwi : r^y;i«tert- 

7^;l/J£ffi=7 : 2 : lfl^c. ^VXf^ 

wg&\c.&*>mit>ttft, nm^(Dmm^m^m 20 
(Mw) o, tioo-es&D, #«St£ (mw/m 

n) 8 5T?Sofco 

[0 14 6] H-xtfiy v-<o^M3) OT, -US 

S(6) T?g#3SjnS'^-x^yv-T?ssjpy (p-tp 
n + y xf- y y/x fi/y/rx'J/Pi 1 - r #v y f- 

[0 14 7] gf, p-tKD^Xfl/V (8 7. 7 

g) , xf-yy (1 8. 7 g ) &tfr*y;i* \-79 

~?y=9-)V (1 8. 6g) £-rv7n/V-;l/ (4 0 0m 

D tj§»Lm mmmic2,2 -rytrx (2-^ ™ 

)Wn \>*-sm*<J-)V) OSS* : V - 6 0 1 , ftftSfi 

sin (*) sd (10. og) ^Mstou ^©tt, a 

fSftflTT© 8 0 "COSST? 6 fSHKlSS-tfrfc,, 
[0 14 8] SJS&S*** (1 0L) c^fdiiA 

LTttsstf, <int«t!3ff6ns«Tffls*sra{, see 

RtflHiBLT, fly (p-tFDt->XfbX xfby 
/7^y« 1-7 2V y ?-;]/) «fc D a § ItHfe^A 
(1 OOg) ^ff/fco f#6n/cttS#f*©«^i£^l 
3CNMPfflSSfc<t?)Wctc5, p-kHn^ 
fi/yffi : xfi/yffi : 7?y;i« x-r^yf- 40 

Wfi=7 3:18: 9f$ofe„ $7c, *'JXfI/> 

(Mw) a^9, 8 0 OT&D^fCfi (Mw/Mn) « 
$91. 8 0^oft„ 

[0 14 9] (Sfg£ffl©^5cM 1 ) HBK(l) 
Tg^StlS {t&#JT<i&S /7 x^;l/-2 , 4 , 6- h y 7< 

[0150] (BiSK) $f\ -y'7i^;i/X/^4-y so 



K (2 4. Og) fcS^H&tfifcfc^Trh^fcKn 
7^y (6 0 0mL) (ciff^L/yft, SSK^nnF 
y^;l/y^y (3 1. 5 g) ^ffiAfSo mm 
r«J<y 2-7'nt^y^yy (6 0g) 
(4. 7 0 g ) ^e>ftffi^i ( 9#6ti/c/y--v-;i/fi 
H^Tjc^TTigT L /fctt, en 6 * IH CSfiTT 3 Iff fS 
R&-£i£Tc 0 SSAWTSt, SfS«^2 4%*{b4< 
mmkmm ( 4 8 0 m L ) 0 ~ 5 °C©fiSTT'/IT L 
cnth/Hy (6 0 0mL) ^ffiALTJtffL 

/:: m\ "sur k^-fu r< ;/ 1 ft/j>r, 1 

2 % J|{t7j<»j<!gr« ( 1 2 0 m L) 2 
fflU fflffiSftfcWBWfr&tgfc^yy (4 

8 0mL) 7?#«)l*3@ffltiit/Co SftfcW&Jifc 

&*b&iv y ^ a -pigjg l 7ctt , mmyvmrn l 

T> ^7x-;V-2,4,6- h Wf;l/7i-;VXW->) 
A7'n-7^KiD4SFafelSH (2 2. 0g) fcfffc, 
f# e> ti/c FafelSH©Wtta^©l D T*S So 
[0 1 5 1] m& ■ 199~200°C 

1HNMR(CDC13) <5 ppra : 2 . 36 (6H , s, CH3X2), 2.43(3H, 
s, CH3) , 7.21(2H,7.69-7.74(4E, m, Ar-H), 7.75-7.79 
(6H, m, Ar-H) 

[0152] (n 2 mw , H 1 ©Pg^ff 5 tl/c 5? 
7x-;K2,4,6- h >; ^ f;V7i-;vx;v*- , )i,7 , D 
v-rFj;DSSE3felSB^ (1 9. 3g;0. 0 5mo 

1) (lOOmL) fC»»L?fc^ jgflMS 

tc^y^7;P^-n^y-tfyx;i/*yKr h^^^;^7y / 

*^>>Aig(2 0. 9g;0. 0 6 5mo 1) 

t?t, SfSt«WILTf#/cSSt7j< (lOOmL) 
Rtfttft^^Uy (lOOmL) ^ffiALTjfffLM 
L/£o #BJi*^aiLm 7km (1 OOmLX 

1 0+ 5 0 m L x 1 0) U M7KM g S 04 T 

7x-;l/-2,4,6- h ^f;i/7i-;i/X;i/*-7A ^> 
^ 7/Wn<y^yxw^- h i D as QfelSH ( 2 

6. 8g) £fffc„ ff&n/cFdfelSHlCWtta^HD 

[0 1 5 3] Mt* : 132~133°C 
1HNMR(CDC13) 5 ppm : 2 . 31 (6H, s, CH3X2), 2.41 (3H, 
s, CH3), 7.08(2H, s,Ar-H), 7.50-7. 51 (4H, s, Ar- 
il), 7.63-7.82(6H, m, Ar-H) 

[0154] m^n\(o^m\2) vcf, -ias(i) 

^ y £ 7 ;l/ ^- n ^ y -if y x )V * - h © ^fiSc M -3 v ^ T 
iJHil^So 

[0155] (Hi gpg) 1 ©hi m 

mT*f$^rc2-?v*:*i/=?-i>yJf7v^y-&y (4 

7. 3 g ) t^^/cj-x^a, -smiKDmimmzmfiL 

tDSJto&Xf&jl!m*fT-&'oT, h 'J7xx;VXM-7 
FiDasfifelSH (2 0. 2 g) ^ff/fco 



m e. nit afeign©wtta^©a 5 ? * s „ 

[0 1 5 6] m.& ■ 288-290°C 
1HNMR(CDC13) S ppm : 7. 72-7. 89(15H , m, Ar-H) 
[0 15 7] (fg2gP§) HlgPgTfffStlfch 

y7x^l/XM-')i7nv-f F (17. 2g ; o. 
0 5mo l) siHy^^Mn^y^y^^yif 

h^^^r^-^^S (2 0. 9g:0. 0 6 5m 
o 1) fcflJ^T, «^M©^fiSc«2©^2gPgt^« 
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ussest** (19. i g) *f#7c 0 m^nrcM^mm 

[0 15 8] 1HNMR(CDC13) S ppm : 7. 25-7. 80(15H , m, 
Ar-H) 

[0159] («^M©^fij3~8) jxt, mm^ 

fee ^fiJ3~8^j;Df#?.tl7c^ft^©«^ [g 

1] fC*T„ 

[0160] 
[*1] 





ft & m * 




1 HNMH(CDCb ) «ppm 


3 


>=7x=Jl/-2, 4,6- h >J >^JP7ir:j 
XJMw^A 

2. P >X;|/**- h 




2.30(6H, 5,CHjX2 ). 2.40(3H, s, 
CH»). 713-7^9(4H,m,Ai-H). 
7.62-7.7l(l0H, m, ArH). 8.02UH 
s, Ar-H) 




3?7i=W.*,t-hU^f*7i-J 
O-t^XJU**- 1- 


- MAMMi** 
fftSB) 


2.3K6H, s, CH» X 2 ). 2.40(3H, 8 
CHj). 7.17(2H.s,Ar-H). 7.37 7.31 
(lH,d.Ar-H). 7.48-7.50UH, dAr- 
H). 7.62 7.73(10H, nUVr-H). 8 0S 
8.07UH, d,Ar-H). 8.13(1H, 8,ArH 


5 


/7irjH, 4, 6- h U /f*7i=; 
XJU-frrOA 


SUM&ttft 


2.33(6H, s, CH» X 2 ). 2.4K3H, b, 
CHs). 7.19(2H,s,ArHX 7.437.4 
(1H, t, Ar-H). 7.63 7.75UOH, m^i 
H). 8.03-8. l«X2H,d»Ar-H). 8.23- 
8.25(1H, d^r-H). 8.64<1H, s,ArH 


6 








7 


^>-f>x;u*:*-h 




7.61-7.68U6H, mAr-H). 8.36(2H 
s, Ar-H) 


8 


A>^7;i'*D'<>-e>x;p**— h 




2.47(3H.8,CH»). 7.48 7.50<2ad 
Ar H). 7.66-7.76(l2H, m^r-H) 



[0 16 1] ffi, »|3, 4,5, 8Tl#6nSftg- ffM^©^*^ l(c*T, 03(a) ~(d) *#S9L 

6, 7T-f#6tl8ft^a, -|fc£(2) T?gfc2ftSffc [0 1 6 3] $f\ ^©fi^t^sffc^iiffs^^x 

[0 16 2] OgSfiM 1 ) JxTn [o 16 4] 

^Uv-©-a-fiScMi oft^ft] 6. 0g 

^71-^-2,4,6- h y ^ Wi-^M-'Ji ^y^7;i/*n^v-t?y 
b B»^J©£jaffl l ©fc£W] o. 3 g 

> > '/:;'N-r- i- v ^ ' vV i> 0. 0 1 g 

v-«:^f ^ -^ym\mn^\ rui&R o. 1 g 

^uvfi^^yy^-^/^^i/x— f;vrtf- r- 6 o. o g 

[0 16 5] Mie©ft¥iiiPaMP^x hWB* i ndtfLT, EB7°n->*i7->3 yiDtSil (AnMM 

0. 1 fimC^X/^y^^X-TitilL/cfi, ->U fflOOkeV) i D tBlf*tl7cM?S 1 2 ^VXX 1 

nvlSl 0±{cXtfyn-hL, *fh7"l/ 3 ^LTJS&l/T^-VS&fcfcfT &o7c 0 

-hfc«k!> 1 3 01COiiSn : 'P9 0»BO^'M-^* [0 16 7] 03(c) (O^J;5£, 

ffftoT, 03(a) K^-ri^fC, 0. 2fim©jp^^ JfcA^ff fcfrnfcl^X HI 1 1 K*fLT\ *'yh7l/- 

tol/yxMl 1 fcttfco hfcJfJVT 1 3 0°C©fifiTT"9 0#Hg<D^Xr--t-7 

[0 16 6] 03(b) fc^fidK, l^XMS so 1 4*ffttofe 0 
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[0 16 8] 03(d) K^fi?^ X©M§K^LT^/cfc±±^ s^-y&mim&T 

^^l/r^-^AtKn^KzkJgBRi&fflVTa** [0 17 0] (HSSM2) fiClN *SlK«8^*-> 

ffa^^n, i^xmi i©*arjt»^6 m^m(ommm2ic-D^Tmmt?,o 
asi/^'xh^-yi 5^jfML/c 0 [0171] si\ ^K.^^t^it^m^mu^x 

[0 16 9] m^ftfcis^xh^$~y 1 5 tt, 1 0. hWB**WBLfc<, 
0/iC/cm 2 ©lgT8 0nm©7^y7yKX^- [0 17 2] 

#y ( P -tKn*^xf-uv/xf-uv/r^y;i«tert-^;w 

6. Og 

©^rijScM2©ft^rti] o. 3g 

xx / /:."N-rx.o>;-' , ^V' i> 0. 0 1 g 

yymsG/-*vXRm&m mm o. 1 g 

tfi/y^y ;n-f - h 6 o. o g 

[0173] mmnimmmmu^xhun^m 10 1 7 5] (uss^o) ot, 

V^THSSMl tls]«^LTb^Xh^^-y*ffML ffM7J?£©fl»iJ 3 ico^T, 04(a) ~(d) £#J«L 

/to a^ssiwrso 

[0 17 4] ff&tl/cl^XF^-yU:, 7. 6^C [0 17 6] £f\ #©ffija*£f £{£j«f ifglll^X 

/cm 2 ©IfiTl OOnmO^yrvFX^-X© bttH%mMLfc 0 
Mimtt^LT^Tztmc, rtZ->ftVi£LTimSi 20 [0 17 7] 

*'J (p-tFn+i'Xfi/y x^l^^/7^U;^tert-7^;W 

6. Og 

^71-^-2,4,6- h U ^f;b7x-;l/Xll'*-')A 2, 5- v>'^ nn^y-trvx 

b M»^ffil©^^ffiI3 0ft:^ft] o. 3g 

V > '/ P - > v X -' H 7 = > 0. 0 1 g 

-/ - • m r? t i ' - -K- y% ^mmm [miss] o. 1 g 

T'ntfpyyun-^y^^l/x— r^r-b-r-h 6 0. Og 

[0 17 8] Wia©ft¥iiiHSU^Xh^* [0181] 04 (d) l^ti^C, *XfA- 

0. 1 fim©^y7^y7^7l/^-T'?«jib/cft, y'J so ^SftfcUS?* bM2 2. 3 8%©rF-7 

nyli2 o±tcxtf yn— h I, *'yh7b ^^;V7>' ; E--7AliKn+'>h**j§?S*fflV' , TS#* 

-He**) 1 3 0°C©SSTT9 0#^©7°U^-^* frfcofclt, zkftLT, b/XhSi2 1 ©*JDtSP^6 

tfftoT, 04(a) iC^fi-MC 0. 2fim©J5S^ SSl/^XM^-yE 4«Uc„ 

#-3l/i>'XH2 1?:f#ft„ [0 1 8 2] %^tlTz.WJXY^9~Z/2 Alt, 8. 5 

[0 17 9] 04(b) iC^fi?^ S^m« mj/cm 2 OlgT7 0 nm©?^ >7> FX^-X 

(NA : 0. 1) frt>m%i£tlTtfk, S^L&t^ ©#»K£*fLT^fc A^-yf««)gf 

^xfic^tjixMsnT^rdmnm mm- 1 3. 5 oTgwsofto 

nmf) 2 2WLTA5-yI»ff4^fc„ [0 18 3] (^WJ4) ♦^tC^S/^-y 

[0 18 0] 04(c) t^lTJ;?^ /^-yR JftS^O^gSiffl 4 l»^TlEflt§ 0 

fttf?rfcfcftfcl^Xhfll2 1 £*fLT, frvhfU- ao [0 18 4] £f\ #©fi££=tf Sfl^ffiSl^X 

h^ffl^T 1 3 0°C©SSTT 9 0#^©*°X h^-* h#S**WBL?fco 

2 3*ffaofe 0 [0 18 5] 

*°y ( P -t FP+^x^L->/x^ix>/r^y;i/^tert-x^;v) 

6. Og 

-77x-;l/-2,4,6-F y^Wx-^XW-'Ji 3- h UXWa^fM 

H^£ffl©^j£ffl4©{fc£ftj] o. 3g 

i/i/^n^^i/;!/^-? 1 ;!/^^^ 0. 0 1 g 

'-*y%Rmsm\ mm o. 1 g 

XntfL-y^y 3-;Vty^f;Vx- r^T-trf— h 6 o. 0g 

[0 18 6] ^ M!2©ffc¥m§^/Xb*ffl;&ffl so VTSUUMl tHSCLTl/i?X h/^-V^L 
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[0 18 8] mmM5) £CIn #«mfcffiS^*- 
»JjSc7j&<DH*M 5 fco^TiBE'r So 

[0189] ^©fifiSc^-rsft^tt^i^v 

[0 19 0] 

U;l/^tert-7^;W 

6. Og 

i>'7x^;l/-2,4,6- h y^Wi-WW-'Ji 3--hn^>-g>^;V* 

*-b Hfe8£ffl©^j£0iJ 5 o. 3g 

j/^^n^^w^rsy o. o i g 

[rpi&B] 0. 1 g 

if l/V^ V ;l/x-f;V7 tf - h 6 o. o g 



[0 18 7] f#Stl/cl^Xh/^-;/«, 13. 3 ^ 
C/cm 2 OIST8 0 nm07-fy7VFX^-X© 



[0 19 1] * t9IB©{fc¥ifi|gSb^Xh#***ffl 

[0 19 2] mt>nrc]sisXh/W~yi±, 7. 8mJ 
/cm 2 ©Ig7'7 0nm©7i'y7'yFX^-X«S 



[0193] (mmme) &tf. *mmmz>^z- 

[0 19 4] g=1\ «I)^^£{fc¥fit8iiVv 
[01 95] 



*y (p-tKn+J'Xfuy/xf r^u;i/^tert-7^;W 

6. Og 

m\ 6 (Dlt&W] 0. 3g 

^v-^PA+iz/^fii/riy o. o i g 

v ■M^<(y.-t>^hmnM rasas] o. 1 g 

7°nkf l/y^'Ja-yPt;^f;l/X- r^T-trf— b 6 0. 0g 



[0 19 6] fuf2©fc¥^gM^Xb*ffl£ffl 

/Co 

[o i 97] mt>nrcUisxh/W~yi±, 5. o^c 

/cm 2 ©1ST*9 0 nmO^-f FX^-X©i 



[0 19 8] (HSSM7) OT, *«WKffiS^^- 
^Jt^ffi©HSfiM7 tco^Tf^-rSo 

[0199] £i\ ^m^mt^itmmmmwj 

[0 2 0 0] 

y/T^U;H6tert-^;i/) 

6. Og 



b 'J7xx;l/x;l/*xi)i 3,5-/- b U 7/Wn^fMyifyxM^- b 
[W&mm<&&)&M7 <D{£&®] 0. 3g 
i-'i- V:;'\./ ll ^'v'/' i> 0. 0 1 g 

yymtfGs-*ymmmM >\mu> o. 1 g 

7°ntfL-y^Un-;l/^y/^;l/X— r^T-tr-r-h 6 0. 0g 

[0201]*, mzoft&mmm u /x b ~? k 0 

^t»3 t WcLTi/->*xh;^-y*ML 40 [0203] @mms) «"R *^tc^S/^- 

7/ ^i3Sc7JS©H»M7tC-3^T^-rS 0 
[0 2 0 2] f#6tl/cL-/Xh/^-ya, 6. 5mJ [0 2 0 4 ] $1\ ^©fi^itf Zitfmmil'V 

c m" t/^ViC8 0 timwi-y 1 - >V> FX'\-x«)S b l/l-S^'/i L/:: 

»S*WLTVfcfc«fc, ^*-:vjgRfci:Kl£J©BT?& [0 2 0 5] 

#0 ( P -t bn^>x/l^/X^>/rxy;l/lgtert-7/;/ 

6. Og 

■y7ix;l/-2 ,4, 6- b U ^ f;l/7ix;FX;I/*X7i ^ v £ 7;l/*n^y-t? 

yx;M^- b 0. 1 g 

h i^ix/vxMx^a ^y^7;Wo^y€vx;i'**-h -0. 2 g 
/S/^n^\/S/;l/.X/;l/7 5> / 0. 0 1 g 
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41 42 

7y^W/-*^IRKgtt9J rfflBR 0. 1 g 

7°ntfl^y^y n-^ty^^l/x— r^T-bf— h 6 0. 0 g 

[0206] m^itmmmmu^x hun^m 

^TMMl MltLT^Xh^^-y^ML [0 2 0 8] (SgStffl9) *5mK.%%rt*-v 

tea m^m^mmm9i^^Tmmt^o 

[0 2 0 7] f#5>tl/c^/XW^-y«, 5. 2/xC [0 2 0 9] $1\ Sffc^BSl^X 

/cm 2 ©IgT'8 0 nm©7^y7y FX^-X©i hWB**WBLfc<, 

immLT^fctnK, ^z-ymmzmmmviT* [0210] 

#'J ( P -tKn*^xf-uv/p-^f-;i/Xf-uv/r^y;i«tert-^;i/) [ 

x-:-.';v- 'j^vmny.oifr.W'Ji 6. o g 

v f 7x-;i/-2,4,6- h y ^x-^XMo 1 )!. ^y%yfv*w\y^y 

x;l/**— b 0. 1 g 

h '^i-^W-'Ji ^v?7Mn^v*fyx;i'**-h -0. 2 g 
-Ji/W^^yh^^iVT^y 0. 02 g 

v / . 4; r/i y:mmm.m mw o. 1 g 

^DHi/y^jn-^y^fju-f/^tf-h 4 o. o g 

7atfl/y^'jn-;l/t/^f;l/x- r;V 2 0. Og 

[0 2 1 1] ME©ft¥^S§JbvXh#^ffl o/to 

^TH#SM3 t^«lcLTP^Xh/^-y*ffML [0 2 13] (fSJfiffl 1 0) OT, *fgH^tff§/^- 

fto 20 yBtfttrnvmrnmi oic^zmmtZo 

[0 2 12] fS&nfcW?XW**-;/B, 7. OmJ [0 2 14] Sf, ^tOfifiSc^TSft^ti^l^^X 

/cm 2 ©IST*8 0 nmO^-f yrvFX^-XOi hlWP&'^ff L/c 0 

fiS^WLT^/ct«(C /^^-yjgttttHlS)©^?* [0 2 15] 

jpy (p-t Ka+->xf l/y/xf i/y/7^'J;Vi \-T#wf-)V) 

•; --^ > :? 6. o g 

■^7x-;i/-2,4,6- h U ^Wx^i/xW- 1 )^ ^y^/u^n^y-try 

x;l/#*-l« o. 1 g 

h 'J7x-;^;v*- , )i ^y?7;i/*n^y-tfvx;i'**-h -o. 2g 
yy^D'N+v'/MWSy 0. 02 g 

yym£%/-*vx&ffimM rasas,] o. i g 

/nkfuy^"U3-7i/ty^^;i/x— r^r-tf— h 4 0. o g 

^atfuv^'ja-^/^^i/x— 20. Og 

[0216] mzoxt&mmMuvxhKnm 

^TUSSMl t^]«tcLTl^/Xh/^-y^fiScL [0 2 18] (^MM 1 1) OT, 

[0 2 17] ff&ftfcl^X 9. 4 fi C [0 2 19] gf\ ^©fiflSc^WT Sft^tf^l^/X 

/cm 2 ©IgT8 0 nmO^-fyry HX^-X©i htffl«L/: 0 
/^-VJgttttHlS3©gtt? [0 2 2 0] 

IV (p-UFn^^x/L-y/x^i^y/r^'J^tert-//;/ 

6. Og 

y7i-;i/-4//i/7i^xM^7A^y^7;^n^y-tfyxM* 

-h [«^M©^fiStM8©ft^M 0. 3g 

yy^ti'N+y^^f/i/rsy 0. 0 1 g 

yvm§my~*y%RW&m\ mm o. 1 g 

■fu\£ l/V^'J 3-;I^y ^x-f^rtf-h 6 0. 0 g 

Mf2©ft#tt^l^/Xh#S^ffl^T^ggM3 Sofc 0 
MiELTl/-yXh/^-y*MLfc [0 2 2 2] Sllil2) KT, *WcilS/^- 

[0 2 2 1] f#6tl/cL-/Xh/^-ya, 10. 8m V^JtSDj&CSH&ffl 1 1 tOVTflSK'r So 

J/cm 2 ©IfiT-8 0 nm©7^y7yFX^-X© [0 2 2 3] $f\ ^©ffijj5c£r4ff Sffc^fffg^/X 
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[0 2 2 4] 

#y ( P -tKn+s/xf-uy/xf-uv/7^y;i«tert-^;i/) 

6. Og 

~b 0. 1 5 g 
h '^i-^^-'JA 2,5-^nn^y-gyXW^-h •••0. 15g 

i/->^nA+>';W^l/75y o. o l g 

v ^r^i/.'-v y^mnM mm o. l g 

7°nk°b:/^y n-^/^^l/X-x^T-ter-h 6 0. Og 

[o 2 2 5] m^itmmmmuvxhttmzm «> T*sof Co 

^TMIl fc^ittcLTb/Xb^-y^JFML [0 2 2 7] &mm\ 3) 1XT, 

it e y&&m<D$mm 1 1 ico^tiitSo 

[0226] 'mtitc\si?7,Y^z~v\±, 11.3^ [0228] womjmMt^ummLi'Vx 

Mts^w lt^/c tm^ ^^-ymmmmwit [0229] 

#y (p-^Fn+^x^by/x^by/r^y^tert-^w 

6. Og 

-b 0. 1 5 g 

b y7x-HW-7i 4 3,5-> f - h 'J 7 Wn^ f My-gyx;V*^- h 

0. 1 b g 

> > 7 n - > v x -?■ >i 7 5 y 0. 0 1 g 

"X >y .£Prf j / -- * y% l ^ifiif, I i'lt..1iI [TfJIfeFn] 0. 1 g 

7°nkf 3-MX^f;H- r^T-trf— b 6 0. 0 g 

[0 2 3 0] WiHO{b¥«*SS!l^^X hWBfcffl ofc. 

^THSSM3 t»LTUi/*Xh/^-y*ML [0 2 3 2] (HSSMl4)KT^ 

it 0 yj&fSJsmommM 1 1 fco^TfimfSo 

[0 2 3 1] ffStlTc^Xb/^-y^ 7. 7mJ [0 2 3 3] £f\ ^©fifiSc^^T Sft^ipg^P^X 

/cm 2 ©IKT'7 0 nmO^-f yrvFX^-XOi hWB**WBLfc<, 
«fi*WUTV^i:«^ /^-VJgttttHlS)©gTf* so [0 2 3 4] 

#y ( P -h Fn^i'Xfi/y/p-Xf /i^xf by r*y;i/&tert-7^;i/) 

6. Og 

■77x^-2,4,6- b 'J^Wx^XW-^i 3- b 'J7Wn^fM 

b o. i g 

b U7x-;vx;i'*- , )i^y?7Mo^y-ifyx;i'**- b o. 2 g 

i-'i- 7:>N.ri- v X wV/' iy 0. 0 1 g 

yymtfGs-*ymmmM >\mu> o. 1 g 

7°ntfl^yyy3-;l/^-y^^;l/x— f^tf-b 6 o. 0g 

[0 2 3 5] M!2©ffc¥±t!fe^l^X btfftfcffl tt, ®%^9JO^M 1 fcp]«©^cj; ijff&ftfcfc 

^tiiii twaty-yxb/^-y^ML 40 ©t?&s<, 

fc„ [0238] [jt&ffl 1 ] «"R btfxM ncffi s / ^ - 

[0236] ffstifcb/xb^^-ya, 8. 8ftc y^m^m^^T, 05(a) ~(d) Lapsus 

/cm 2 OlfiT7 0 nm©7<'yry FX^-XOS itSo 

»S*WLTV^fc«fc, /<*-VJB«fcJ:K|g5©Btt? [0 2 3 9] $1\ ^©fifiSc^WT^ffc^^b/X 

[0237] jeci\ ifmmmm %rc&> izfir £ ^tt [0240] 

#y (p-ubn^i/x^by/x^by/r^y^Stert-^b) 

6. Og 

b'J7x^;bXW-7A b'J7MnXXyXM*-b 0. 3g 
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i?^^a^^;V^^75y o. o 1 g 

7ym$%s-*y%mi£mi wi&a] o. 1 g 

7°ntfL-y^y 3-;l/ty^f;H- r^r-bf— h 6 0. 0 g 

fu!2©fc^ipg^l^Xhlffl£:0. l(imO^ 2-£nrcUi?Xhm2fcftLT, 2. 3 8%©f h7^ 

Xtfyn-hU ^©^ *y h^U-hfcit) 1 3 0 Sofcti, /KgfeLT, U^XhK2<D*»«gp^6as 

°C©gSTT9 0f$P E g©7°y-<-^fi : %oT, 05 Ui?XY-'W—y6*]&)&Ltc 0 

(a) ic^fj;?^ 0. 2 fimCDmZltm-OUzsXhm [0 2 4 4] ffStl/tl^X hA£-;/6 4. 5 ft 

2£rf#/c„ C/cm 2 Olgfl 4 0 nm©7-Yy7y FX^-X 

[0 2 4 1] #IC, 05(b) fC^Ti^C ^'XM 10 ©»#»eg$ofct±fctC, /^-yff^KfcfllSDLT 

2 &C*fLT, E B^n^^i/3>8)tSl (JOllff MSH©A^7^ < TWTSo/c„ 

1 0 0 k e V ) it) ffilf 5 tl/c1|?S 3*7X^4^ [0 2 4 5] [Jt«M 2 ] OT, Jt«M 2 £ & S / < * - 

LTS8ftfLT^^-y»«*ffaoft 0 yM^E^^T06(a) ~(d) £#SaL»tf fe^Ul 

[0 2 4 2] g5(c) IC^Ti-MC >^-ym 

mm^nrcv^7shm2iz.MLz, ^yhy°u-h [0246] $t\ ^©fi^t^ffc^mtssii^x 

^ffl^T 1 1 0°C©SfiTT9 0#H©Jp* h^-^ 5 hWB**WBLfc„ 
*ffao?fc 0 [0 2 4 7] 

[0 2 4 3] 06(d) iC^TidlC, *°Xh^- 

jpy ( P -tKn*'>xf-uv/xf-uv/r^y;i«tert-^;i/) 

6. Og 

hyyi-Zl/XMOA p-h/HyXM4-h 0. 3g 

V > 7 n - > il X rt. V = > 0. 0 1 g 

7>yfS#lr/^4-> / £WffiffiftitiJ [miss] 0. 1 g 

7°ntf UV^'J M/^f;H- r^T-fe-r— F 6 o. 0g 

[0 2 4 8] WE©ft¥it*ISU^htf^* [0 2 5 1 ] 06 (d) l^ti^C, ^Xh^- 

0. 1 iim<D*V7'7Vyjfr#-"&mL1tfa isV ^Sftfcl/yxH2KSU, 2. 38%©fh^ 

h IZ «t D 1 3 0 °C©-fifiTT- 9 0 #[?§© 7° U <~ * % o , yjcgfc L T , 1/^H2 ©*Rtt8Bfr 5 a S 

%oT, 06(a) K^fidK, 0. b/X h^-y 8 ^JfML/c 0 

OP>> - XHl2^f#7co 30 [0 2 5 2] f#£ft?cU>>'Xh-^£-;/8«, 16. 7 

[0 2 4 9] 06(b) iC^fi-MC mj/cm 2 ©!®fiT 1 5 0 nmO^y/y FX^- 

(na : o. i) i^tiiifsnfti, 0^b*^ xvimsucwsivittmc, ^$-yftmum*)L 
•vxzK&Q&M-snTzrcmmwm (Mm ■ 1 3. 5 aof-/wws7feo/c. 

nmf) 7WLT/^-yfWfSofc [0 2 5 3] [Jt«0J 3 ] JJCR Jt«0J 3 

[0250] 06(c) K^fidK, yBtftfrncj^TmrntZo 

7t^ffa^tl/cL-v ; XhM2tC^LT, *vh7V-b [0 2 5 4] gf\ ^©fifiSc^WT Sft^tt^L-^'X 

*m^T 1 1 0 °C©SSTT 9 0#K©#* h^-^ 5 h#8^«f Lfc 0 

*ffaofe 0 [0 2 5 5] 

#y (p-t Fn^->x^py/x^py/7^y;^tert-7^;W 

6. Og 

i>'7x^;y 4-^f;l/7i-;WW- , )i F 'J ^ yx;^^- h 

0. 3g 

■yyyn'\+yww;y o. o 1 g 

7vm§my~*v%Rw&m\ mm o. 1 g 

7°nif Uy^'J n— ;l/ty^f-;Vx- t-^T^t— F 6 0. 0 g 

[0 2 5 6] 3Wc Mfe©fc¥^sM^XF*ffl£ffl WfiUSfcgSofcfcKfc, /<*-:/j£Kt>«g3l£tf®< 
vTJt«Mi twaTyyxh/^-y»)SL ttot$^/c„ 

/Co [0 2 5 8] Itmm 4 ] KT, tfc«M 3 - 

[0 2 5 7] f#5nfcUy°Xh;^-ytt, 6. l/iC i/ffMTaffi^^TfW^So 
/cm 2 ©«T1 5 OnmO^yryKX^-X© so [0 2 5 9] $1\ ^©fifiSc^WT Sft^tf^l^/X 
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6. Og 

■>*7i-;K2 , 4, 6- h y ^ f;i/7x-;i'X**^ i )i P - F ;l/x yx;V*^— F 

0. 3g 

-Ji/^u^^jl^^^T^y o. o l g 

7-yftf/-tvSMgtt9J rffi&ft 0. 1 g 

7°ntfl^://y n-M/^^H-f^r-trf- F 6 o. o g 



[0 2 6 1] mZntcl'isZh'W-yte, 17. 8m 
J /cm 2 ©fiSTl 4 0 nmO^-f^y FX^— X 

jpy ( P -t Fn4-->xf-uy/x^^y/r^y;i/i 



[0 2 6 2] [J£«ffl 5 ] Jt«M 5E«S;^ 

[0263] s-r\ «i^^§{fc¥ftts^F/ 

[0 2 6 4] 



>7/;/ 



i?->^n^>'/^f/i/7;y 

7Wby^/3-;Ft///;Fx-x;F7-ter-F 



3g 
0 1 g 
1 g 



[026 b] 35?jc mmMmmmmisis-AYMmttm 

^Ttmmi t^]«fcLTb>>'XF/^-y^fiScL 

/to 

[0 2 6 6] fWc^Xh^-yii 8. 1/tC 
/cm 2 ©JffiKTl 1 0nm©7-l'V7yFX^-X© 

jpy ( P -t:Fn+->xfl/y X: 



[0 2 6 7] [itRfiO 6 ] eCF, 6K«8/^ 
[0 2 6 8] £f\ ^©fifiSc^-r«ft¥ti^P^ 
[0 2 6 9] 



F 'J7i-;bXil/*-7A ^-7Wn*^^vx;W4-h • 
-^v'i'DA+iy/Wfii/rsy 

-j vms%/-* >m\mnM mmi 



og 

3g 



[0 2 7 0] MM^ff^l^/FtfS^ffl 

v ^ t itRffo 2 1 mmic lt f * z ~ -yim& l 

[0 2 7 1] ffStl/cl^/XF^^-ya, 9. 2mJ 
/cm 2 OlgTl 2 0nm©7-l'y7yFX^-X© 



[0 2 7 2] \imm 7 ] J-XT, Jt80K 7E#«;^ 

[0273] s-r\ *©ffi^*=t-rsft^«iHs^y 

Ftf«^«Lfc 0 
[0 2 7 4] 



#'J (p-UFn^i/x/F-y/x^l^y/r^y^tert-//;/ 

6. Og 

*^-F 0. 3 g 

y>'^tJ'^>'WW;y o. o i g 

7vms&s-*v%8m@m mm o. 1 g 

7°ntfl^y/y 3-;F^&X^/;Fx— r^r-b-r-F 6 0. 0g 

[0275] m^ik^MmmuvzhttHitRi totmsKS^-orctn^ ^z-ynmummnw 

/to [0277] rnxm s ] env tmm 8 - 

[0276] mznrcisisxh^z-yn, n. 1 n ym^m^^rmmt^o 

C/cm 2 ©SSfiTM 2 0 nmO/ 7/VFX^-X so [0 2 7 8] $1\ &<Dffijfc£#f Sfc^ff feMl^ZX 
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hftmttWBLIto [0 2 7 9] 

6. Og 

•^'71-^-2,4,64^^7 x x;l/X W-')A4-i'aD^y€>'X;l'* 

^-h 0. 3 g 
^■>^D^>;Wf;l/75> o. o l g 

•/ /^r^i/..v yf&mR&m m&s, o. i g 

T'ntfl^yyun-^/^^l/x— r^r-b-r-h 6 o. o g 

[0 2 8 0] M!2©{fc¥ttfg^yX F«S£ffl < T^fi7?*3o/c 0 

o^Tit«M2 tmrn^LT^jxh^^-zy^m^L 10 [0282] ut«M9] kt, immvim^?^- 

[0 2 8 1] ffStl/c^XF^-ytt, 1 2. 3m [0 2 8 3] gf\ ^©ffifi^Tff SffT^fttS^l^'X 

J/cm 2 ©IgTl 40nm(D^V7yFX^-X FtfS^tttL/c 0 
©MiS^gs^/c title, ^-yj^fcfllit/I^© [0 2 8 4] 

#'J (p-H Fn+vXf-Uy/X^py/r^iJ^tert-^^W 

6. Og 

■>*7i-;l/-2 , 4, 6- h U y f;l/7x^;W;l/*-7i4- F U 7;^n ^ 

y-t?yx;i>#*— b o. 3g 

-7->?n^->/Mf;i/7;y o. o 1 g 

-7 y yfffiffimM m&&i 0. 1 g 

7 r; tf u > 7 ; — / *-r-)l:r.- -rii /'•?_'•-- b 6 0. 0 g 

[0 2 8 5] mm<Dfc¥mmmuzsxmm*f% tL<r*&v&vit e 

^TtiMffl 1 t^«lcLTb>>'Xh/^-y^fFMb [0 2 8 7] [tttSEWI 1 0] KT, tmmi 0Ei8^ 

/to ^-yffM^itO^Tf^B^-r^o 

[0 2 8 6] #5Wc^7Xh/^-7ti, 15. 9 /t [0 2 8 8] £f\ ^Ofi^*^fS{fc¥li*®!U^X 

C/cm 2 ©«T1 10nmO^777W-X bWB**WBLfc„ 

©Mt»Cg£o/ct±t^ ;<*-yj#RfclgSJiB|Sff [0 2 8 9] 

#y (p-t Fn+^x^uy/x^by/r^u^Ktert-^w 

6. Og 

■77i-;l/-2,4,6- F 'J^f/l/7x^^XMovL2- F U 7;1/^D^<^;W 

b o. 3g 

'7->7D^->;MW5>' 0. 0 1 g 

rUi&R] 0. 1 g 

T'ntf^yyun-^y^^i/x— rvFr-trf— F 6 o. o g 

[0 2 9 0] M!2©{fc¥ttfg^l^X Ftfftfcffl A<^fif$^. 

^Ttt«0![2 fc^eLTl^X Y>\*-Z/1tf&l&L [0 2 9 2] [J£«0IJ 1 1 ] J-XT, KMM 1 1 

/Co ^-VJg^^KOV^TlMW'rSo 
[0 2 9 1] fiStl/cF^XF^-T^ 13.7m [02 9 3] $f\ ^©fi^^Sffc^ifffg^F^X 

J cm 2 ©JgfiTl 1 0 nmO^ 777FX^-X Ftf8^«fL/c 0 
©MiSO^$o/cfc±±^ /^-yff^feMSHg^ 40 [0 2 9 4] 

#'J (p-t: Fn^yx^L-y/X^l^y/r^U^atert-^T 1 ^) 

6. Og 

-77x-;l/-4-^f;l/7x-^XM-')i / t—yji/Xu* ^ yx;P4^— 

F 0. 3g 

■7->?n'Nt7;Wf;l'7;7 o. 0 l g 

7vm^;-*y%?mmmi mm&] o. 1 g 

^ntfyy^yn-^y^^Fx— f^r-trf— F 6 0. o g 

[0 2 9 5] Mfe©ffc¥^8Ml^XF*m£ffl [0 2 9 6] f#6tl/cL-7>'X F ^^-7(i, 17. 5/! 

V>Tj£«Ml cWaTF7Xh/^-y»s!cL C ./cm 2 ©fiST 1 2 0 n m©^-f 777 FX^-X 

/to so (DMmmmm-oTctm^ ^z-yftmummm® 
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T^STa&o/c 0 [0298] £ i\ &<DMi&mt%itmmmmwJx 

[0 2 9 7] [Jtffgffl 1 2 ] J£«09 1 2 h *fflMtL/c 0 

^-^ffM^ffi^^Tf^fSo [0 2 9 9] 

[«fiSctW = 67/33 ; Mw = 20,500 ; Mw/Mn=1.10] 6. Og 

^7x-;i/-2,4,6-hU^^;i/7x^;i/X;i/*-^i* ^y^^n'ty-t?;/ 

x;W^-h o. 3g 

^n^WW^v o. o l g 

v /^r^i/. / y*y?ffi?SttSI mm o. l g 

tfl/y^J n-W / ;H-f /1/7-bf - b 6 0. Og 

[0300] wmmtmmmmu^x htt&zm *foTswsi?*oft. 

^Ti£«0![2 fc^ltcLTb/X F;^-yWL [0 3 0 2] [Jt«M 1 3] OT, Jt«M 1 3 

/to ^-vjg^^Kov^TSiW'rso 

[0 3 0 1] mnrcU*JZh'W~yi±, 7. 3mJ [0 3 0 3] $-f\ «M^WTS{fcPfitS^/X 

/cm 2 OjBSTl 1 0nm«^y7yFX^-X« hW4^PffitL/c 0 
jSWftSfcSSofcfcKfc, ^*-VJBtttt|gSJiaSff<?» [0 3 0 4] 

JpJ (p-tKn + yXfby p-tert-7/^->X^l^/ [fi»t* = 65/3 
5 ; Mw=20,300 ; Mw/Mn=1.10] 6. Og 

^x-^j.e-bWWx-MM- 1 )]. ^y^7;i^n^y-t?y 

X;l/#*-b o. 3g 

i/v'^n^v'^wsy o. o l g 

7v*^/-#:/*l?S?gttffil DffilEift] o. l g 

7°nkf l/y^'Ja-yPt/^f;l/X- r;b7-te-r-h 6 0. 0g 

[0 3 0 5] WIH©{b¥Ji*^!l^^Xh«S*ffl ^loTfe'^fiT^o/co 

^Tit«Ml £^«tLTU>>XF-/^-y£JFML [0 3 0 7] [JtRffil 1 4] KT, ifcRflfll 4K«8^ 

/to ^-y^^fcot^Tim^fSo 

[0 3 0 6] f5Wc^Xh^-yti, 7. 7/iC [0 3 0 8] #©&a*£f Sfl^ffiSUS?;* 

/cm 2 f?)«Ti2 0nm©7-fyryFX^X© hWB**WBL;fco 

mmrn^m v-ittmc ^-ym^mmmm^ [0309] 

#y (p-i-xh+yxh+yxfyy/p-k Fn^yx=fyy/ P -tert-:7/ 
t-yxfyy) D«jj!ti£*=24/66/io ; Mw=20,500 ; Mw/Mn = i.:o] ••• 

6. Og 

■y7ix;i/-2,4,6- h U^Wx^xM^^A 'ty^yMn^y-gy 

x;i>#*— h 0. 3g 

y-y^D'N^^wsy 0. 0 1 g 

v-yy'Wf ^. / yftV,iifiir,WMi| WHS*] 0. 1 g 

•7v\£UyyV 3-;l/t/^f;l/X- r^T-tf—h 6 0. Og 

[0310] ffis u /x h umttm h o /t*\ «s^n*# < t^st^o /c 0 

v^Tjt«M2 tmmi^LTWJxh^z-yttBi&L [03 1 2] KixMi 5] «k jt«Mi stc^s^ 

/to 40 Z-yBj&ftmz^TMWtZo 

[0311] ffsn/cP/xh^^-ya, 8. 2mj [0313] £t\ ^©fifiSc^wr sft^ftts^/x 

/cm 2 ©jgfrei 1 onmoyyyryFx^-x© hWBfclWBLfco 

Mas^sso/ct^tc;, /^->ffl?«aiSiS'5gffy«T [0314] 

IV (p-t Fn^yx^py/x^py/r^y^tert-^;!/) -6. o g 

/- ( P -tert-//;l/7x^;P) A-7MnyyyxM4-- 
b 0. 3g 

■y-yyn^y^ywsy 0. 0 1 g 

-/ -yy'/i ^. / y^WifimWMil if/tu^,',,', 0. 1 g 

7°ntfL-y/y 3-Myyf;H- riVrfr-Y 6 0. 0g 



(28) 



ft H 2003-75998 



[0 3 15] ffSftfcl^XF^X-yB, 9. 1 ftC ^-VJg^^f3SK:oVTiiWr*o 
/cm 2 ©JBKTM 2 0nm©7^y7yW-X© [0 3 17] £f\ ^©fijjSc^Wf Sffc^fftS^/X 

<T^STa&o/c 0 [0 3 18] 

[0 3 16] [J:t«fijl 6] JKT, JfcRffl 1 5fc«S^ 

#'J (p-tKn+^Xf-UV/Xf-UV/r^y^Ktert-^;!/) -6. Og 

5F 0. 3g 

->°y^n^y;v^f;i/75y o. o 1 g 

-j j y - ymmmm mm o. 1 g 

^ntfl^yyun-^y^^l/x— r^r-br-h 6 o. o g 

[0319] ^ mm<o{t&m®. uvxh mm * < 4 % 0 > t , u/x b si©M§tt^±-f s 0 

/to [0 1 ] *^Bi5©-^ffiffi>ll&m^*M^l3lj-S l^/X 

[0 3 2 0] ffSft/cb/X W^-ytt, 9. 6mJ MI©SI)¥t^-f X7y FX^-X©Mttt t ©H^* 

/cm 2 ©1ST1 3 0 nm0^V7> FX^-X© ^f0T?£S o 

Misicg^o/ct±fc(c, [02] ^m(D-mmmmR'mmmc&f^^xh 

< < T^gTfe -d fco ^-x©Sfi t ^-f y/y fx^-x t oHffifc^f 0 

[0 3 2 1] tt±©a£*ttBE1-Sfc#©<fc5fc** ?*S 0 

So £f\ it««9l, Jt«M3, it«ff!I5~6&tfit« 20 [0 3] (a) ~(d) 14, *^©-^«il^f*ftf 

M 1 2 ~ 1 6 a, ^BSM 1-14 icitL'O RH¥«0i«JB SsfefiSHM l S^-yffM7affi©#J:®^TfSTffl 

»S^oit„ J£«0J2 % Jt««aj4&tfJt«0lj7~l [0 4] (a) ~(d) B, *f§Hjl©-j|»MI£:JI{*{fc"r 

[0 3 2 2] f#oT, *fgH^©^5-yffM^itJ;S [05] (a) ~(d) B, ^JgBj^lWffitS/cfe^f&o 

[0 3 2 3] *»Jl~7Stf*Sfif?iJl 1 a, * [06] (a) ~(d) B, *^^fffffit«/cJ6iCff&o 

*\ -hjsss ( i ) -eat) s n § t s « 10 ->'J3 y as 

£-£J£"*T\ S«&tfffiMift©*TJ;DtfnT^§ 1 1 b/XhM 

ctAWKWc, 1 2 

[0 3 2 4] 13 VX^ 

KMI] *^^S/^-^^S(c<J;« 14 #xh^-y 

y ^ffit^a < it 1 ittSffSiASft-ev 2 0 yjnyis 

sfcfe, i^^jo^-x*ijv-fc^-rsjs»ia»tt 40 21 y/xhsi 

AW<a8OT, y/XhSl©*«7t^tC*3itSB7 l l:gP 2 2 flggftftg 

trntzmm^is^T, ^x#yv-a7;wjffis 23 #xf^-x 
1 si f»LiK&£o t^or, yyxM^tfs* 24 y>*xh/^-y 
B >t sp? ) i§»ft t S)t^©!§»tt t © n y F ^ x F # * 
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F#— 2H025 AA02 AB16 AC04 AC08 AD03 

BE07 BE10 BGOO BJOO CA48 

CB14 CB17 CB41 CB55 CB56 

FA12 FA17 

2H096 AA25 BA11 EA05 FA01 



